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WE HAVE 


A WAY | 


WITH | | Into our Research Department at Cleckheaton come all manner 
of problems to do with brakes. Here we can reproduce the actual 
BR AKES i service conditions under which brakes operate and check per- 
formance on machines and delicate instruments which leave no 


room for guesswork. 


The work goes on unceasingly . . . much of it devoted to antici- 
pating the problems of the future. Mintex leadership is based 


securely on the work done in our laboratories and research departments. 


When high performance counts 


MINTEX BRAKE AND CLUTCH LINERS ARE MANUFACTURED BY BRITISH BELTING & ASBESTOS LIMITED, CLECKHEATON, YORKSHIRE 
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Typical of many such remarks applied to the 
Wickman Optical Profile Grinding Machine 
is this considered statement made by a tool- 
room supervisor recently. And calling to mind 
some of the complicated and uncertain 
grinding improvisations that were previously 
the order of the day, his satisfaction can be 
understood. 

For the production of intricate profiles in 
hardened steel or tungsten carbide, for gauges, 
form tools and punches and split dies for press 
tools, there is no simpler system, nor one 
which offers. such universal application. 

The preparation of a pencil drawing of the 
contour 50 times larger than the form to be 
produced is the only preparatory work required. 
This is applied to the drawing table on the 
machine and used in conjunction with the 


OPTICAL PROFILE 
GRINDING MACHINE 


pantograph system to trace the required 
profile. 

A microscope is incorporated in the final arm 
of the pantograph whose path follows the 
tracing point, outlining the correct profile, the 
path of the grinding wheel then being 
traversed by manual control to the cross hair 
lines of the projection unit. 

Accuracy of the work is not affected by wheel 
wear, and specially shaped wheels are not 
required: 


INTRICATE PROFILES ACCURATELY REPRODUCED. 


By the combined use of the compound slides, 
set to vernier scales, and the pantograph 
positioned microscope, profiles can be simply 
and positively produced to limits of accuracy 
frequently closer than 5/10th of a ‘thou’, 


| 


wicKkmMan LIMITED 


WICKMAN LIMITED, MACHINE TOOL 


DIVISION, BANNER LANE 


COVENTRY, ENGLAND. Telephone: Tile Hill 66271 
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In a hundred-and-one industries you’ll find 
MEADOWFELT working for its living 


Meadowfelt is at work in factories all over the country, 

as filters, seals, gaskets, washers, joints, shock-absorbing 
mountings—and in a hundred and one other applications. 
Meadowfelt can be made to your precise specifications; 

it can be made as hard as a board or as light as thistledown; 
it can be die-cut or punched; it is invaluable in packaging. 
Make Meadowfelt work in your industry. You'll find it pays. 


versatile 
hard-working 
economical 


Order from: THE LONG MEADOW FELT CO., KIDDERMINSTER—THE FELT DIVISION OF CARPET TRADES LIMITED. 
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top: two 100 kW units, 27” 
diam. x 54”, for heavy gear parts. 


centre left: gas fired unit, 48” diameter x 48” 
deep, using endothermic atmosphere generator. 


centre right: the smallest standard pit unit; 
40 kW furnace with drip-feed carburising 
system. 


bottom: two 65 kW furnaces, 24” diameter x 42” 
deep, with (rear) pit tempering furnace and 
(front) the gas atmosphere generator. 


Birlec Publication No. 70 gives full details ; 
it will gladly be sent. 


BIRLEC LIMITED 


Member of the A.E.1. Group of Companies 


ERDINGTON « BIRMINGHAM 24 


Also LONDON SHEFFIELD GLASGOW NEWCASTLE-ON-TYNE 
$M/B2462/55 
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STANDARDISED 

DIMENSIONS 

TO B.S. 2083 
(1954) 


TOTALLY ENCLOSED FAN COOLED 


END WINDINGS TAPED TO GIVE 
INTER - PHASE INSULATION AND 
RIGIDITY 


SIX LEADS BROUGHT OUT TO 
TERMINAL BOX 


THE GENERAL ELECTRIC CO. LTD., 


hom 


AVAILABLE FROM STOCK 


>. Ask for Technical Description No. 431 


3: 
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MOTORS 


OUTPUT UP TO 25. 


DOUBLE IMPREGNATION 


FOR NORMAL DUTY IN ANY 
PART OF THE WORLD 


BACKED BY 50 YEARS 
EXPERIENCE 


pa 


MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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This most interesting development is shown here 


in section; the outstanding simplicity is apparent. 


The engine has a medium-pressure lubrication 
system, with a gear-driven oil pump drawing from 


the sump formed in the base of the compressor 


housing. The system incorporates two filters; a 


suction filter, to protect the pump gears, and a 
Purolator ‘Micronic’ full-flow oil filter, through 
which the pressure oil passes before entering the 
turbine oilways. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, ENGLAND 


‘MICRONIC’ OIL FILTER 


Registered trade marks: Purolator, ‘Micronic’ 
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BRAKES: 
Work into heat 


It has become clearly apparent in the last few 
years that the ordinary type of drum brake, 
when fitted in the conventional manner to 
extremely fast cars, is beginning to show signs 
of reaching its upper limit of performance. 
The problem is chiefly, but not entirely, one of 
energy dispersal, coupled with the vital need 
for avoiding loss of braking effort on a suc- 
cession of drastic stops. 


The modern trend, to smaller wheels and tyres 
of large cross-section, limits the space in which 
a brake can be housed, and decreases the flow 
of air to the brake, and modern cowling still 
further restricts the flow. Special efforts have 
been made to augment the air flow to the 
brakes, but these manoeuvres are helpful over 
only a narrow range, for the problem lies 
deeper. The arrangement of the ordinary brake is 
such that whatever air reaches the outer surface 
of the drum does not cool the actual braking 
surface: the heat has to be conducted through 
the drum before radiation and convection play 
their part. Unfortunately, materials commer- 
cially available, and desirable on other grounds, 
are not good conductors. Consequently, the 
braking surface, with only a fractional portion 
of its circumference exposed to only a minute 
air flow, is seriously over-heated to an extent 
which can even destroy the structure of the 
metal of the braking surface and, of course, at 
the same time play havoc with the lining. 
Moreover, the steep heat gradient through the 
drum metal tends to cause an unhappy form of 
drum distortion. 


Attempts are made on racing cars to duct air 
into the drum space, but the amount of air 
which can be passed through in this way is 


limited, and much of the actual braking 
surface of the drum is masked by the lining. 


It is in the endeavour first to cool the braking 
surface itself, and secondly to cool it better, 
that the disc brake (subject of separate essays) 
was developed, together with an interesting 
parallel to it, an American drum type of trans- 
mission brake, in which a small are of the drum 
is squeezed between an inner and outer brake 
pad, enjoying cooling conditions closely similar 
to those of the dise brake. 


We seem to be committed to dissipating the 
energy as heat, and it is most desirable to avoid 
the use of small friction surfaces which—-since 
they can influence only a small stream of air— 
can disperse the heat only by attaining an un- 
desirably high temperature. What we would 
like to have is a large braking surface influenc- 
ing a large mass of air and thereby having its 
temperature kept within reasonable limits. 
There is a rough parallel in the aircraft engine. 
To propel the aircraft with a propeller we need 
a large cross-section of air from the propeller 
disc, at a comparatively low pressure difference. 
The piston type of engine, however, develops a 
high pressure difference over the small area of 
its pistons, and to convert this to what is 
needed involves the use of a dozen or more 
pistons and their connecting rods, a most un- 
structural-looking crank shaft, a reduction 
gear, a variable-pitch propeller, and perhaps a 
2-speed super-charger for good measure, all of 
this being contrived to develop a high pressure 
over a smaller area, and then to change it to a 
low pressure over a larger area. 


Against all this, the jet engine more or less 
holed out in one! 


Are there any such short cuts in braking ? 
What means are available for dissipating 
energy in a comparatively gentle manner : 
what has been done in that direction? We 
hope to give some of the answers later. 


LIMITED = 
LEAMINGTON SPA, ENGLAND 


Registered Lockheed 
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The Thompson eccentric-type of ti: | is made in a range 


of sizes, and 19’, having front 
axie weights ranging from 4,000 |) «500 Ib. 

The illustration above shows the construction, 
the diagram in the margin sho. angular movement 
attainable. The tie-rods have rig): —eft-hand adjustment 


with lock-nuts. 


Drag-links are also available wii © eccentric-type of 


self-adjuster, 


A Comprehensive catalogue giv of the 
eccentric and dual types of Tho tie-rods and drag- 
links, including some withahigh angular movement. 


AUTOMOTIVE PRODUCI: NY LIMITED, 
LEAMINGTON \ND 
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Buy 


for your diesel vehicles 
with 
Shell Rotella 


You can rely on Rotella to reduce piston ring and liner wear, 
to give longer freedom from ring stick and greatly extended 
operating life between overhauls. It means many more 
working days in the year and maximum earning capacity 
which is of such vital importance to you. 


Lubrication is your lowest operating cost so is it worth while 
using ‘ cheaper ’ oils when with Shell Rotella Oil your vehicles 
will run longer—better and at lower operating costs ? 


Shell Rotella Oil 


(Heavy duty diesel engine lubricating oil.) 
Available in the following S.A.E. classifications ;: 1OW - 20/20W - 30 - 40 


LEADERSHIP IN LUBRICATION 
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G.W.B.-A. Tagliaferri Induction Melting Furnaces : 


* ACCURATE CONTROL OF TEMPERATURE AT ALL CHARGE CONDITIONS, 


* CLOSER CONTROL OF ANALYSIS. 

* COMPLETE ALLOYING AND HOMOGENEITY OF MELT BY THE MECHANICAL 
MOTION OF THE BATH. 

* REDUCTION OF HARMFUL INCLUSIONS THROUGH CLEANER OPERATING 
CONDITIONS 

* MAY BE SWITCHED OFF OVER WEEK-END, THUS ENTAILING NO STAND-BY 


LOSSES OR SUPERVISION, 


For normal and special cast irons standard sizes of 

G.W.B.-A. ‘Tagliaferri furnaces are available for molten metal outputs of 
140 to 2,000 Ibs. per hour, Particularly suitable for thin wall castings, 
the furnaces can operate from cupola melted molten metal, or melt from cold. 
A standard range of induction furnaces is also available for light 


metal alloys having outputs of from too to 1,750 lbs. per hour and 


for copper and its alloys from 50 to 4,000 Ibs. per hour. 
We will be pleased to quote for furnaces for special requirements. 


GWB-A. TAGLIAFERRI 


Mains Frequency Core Type 


INDUCTION MELTING FURNACES 


G.W.B. FURNACES LTD. 
Dibdale Works, Dudley, Wores. Telephone: Dudley 4284 
Proprietors: GIBBONS BROS, LTD, and WILD-BARFIELD ELECTRIC FURNACES LTD. 
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The Greeks 
had no 
word for at 


Great epics have been written —said the Managing Director — 
about the glory that was Greece and so on and so forth but, 
for myself, I regard the Ancient Greeks as rather Small Beer. 
As every schoolboy knows, they sat outside the City of ‘Troy 
for ten solid years arguing and quarrelling before they thought up 
the rather childish idea of getting inside 
by equipping a Horse with Manpower. 
We have changed all that. 


Today we equip the Man with Horsepower and 


in the field of small tools there IS a word for it— Desoutter 


Desoutter Bros. Limited, The Hyde, Hendon, N.W.9 Telephone: Colindale 6346( Stines) Telegrams: Despnuco, Hyde, Londen. 
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Down a little } Still nearer ! Right on the job! 


AN OPERATOR working under the best working 
conditions does a better job. Give your operatives 
ANGLEPOISE Lamps on their machines, it will 
pay dividends in accuracy and output. This lamp 
has everything — instant adjustability, throws a clear 
concentrated beam right on the work, * follows’ the 
job at a touch, takes and holds any required angle, 
moves out of the way as required. 

Every drawing office, workshop and machine 
room should have its battery of ANGLEPOISE 
Lamps—why not yours? Send today for our fully 
descriptive Booklet A. 


THIS 1S HOW ANGLEPOISE LIGHTS 
UP THE JOB IN STRONG RELIEF— 


: SONS LTD 
Sole Makers: WEREERT TERRY & SAVING EVESTRAIN AND FATIGUE 


REDDITCH « WORCESTER + ENGLAND 


Pat. all countries 


LAMPS 


SOME 
ALTERNATIVE 
BASES FOR 
ALL MODELS 
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unanimously endorse 
that indisputably 


GIRLING 
HYDRAULIC 


BRAKES 


The design engineer at work on a new project; the service agent 
keeping his clients’ vehicles in peak running order; the motorist 
himself, relying on his car to carry him safely about his business or 
pleasure—all agree that Girling is the name to give real brake 
confidence. No wonder the majority of Britain's cars are Girling 
equipped. No wonder everyone supports the proud claim 


GIRLING 


THE BEST. BRAKES IN THE WORLD 


GIRLING LIMITED + KINGS ROAD « TYSELEY + BIRMINGHAM 11 
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‘dag’ Colloidal Graphite 
and Assembly Compounds 


The fact that the leading oil companies manufacture Assembly 
Compound containing ‘dag’ colloidal graphite is something more 
than a recommendation for this well-known product. It is a vote of 
confidence. So, too, is the regular use of our products by famous 
industrial concerns whose names are known throughout the world. 


Why do they use Assembly Compound containing ‘dag’ colloidal 
graphite to protect diesel and petrol engines, gears, compressors, 
indeed, mechanical equipment in general? The answer lies in the 
graphoid surface formed by the extremely fine particles of ‘dag’ 
colloidal graphite which adsorb to the bearing surface. 

This durable, adsorbed film will guard against seizure in that 
potentially dangerous period before the oil film is well established. 
A ruptured oil film re-forms much more easily on a graphoid surface 
than on plain metal. There is no direct metal-to-metal contact between 
two rubbing surfaces protected by ‘dag’ colloidal graphite, hence 
initial wear is reduced, scuffing prevented and performance improved. 

The Acheson organisation, the original and still the leading 
manufacturers of colloidal dispersions, can tell you a lot more about 
Assembly Compound. It will pay you to keep in touch with them. 


ACHESON COLLOIDS LIMITED, 18, PALL MALL, LONDON, S.W.1 
Telephone » WHI 2034-7 Telegrams ; OILDAG-PICCY-LONDON 


Offices in London, Plymouth, Birmingham, Rochdale, Richmond, 
Sales Representatives in most countries overseas. 


Also Acheson Colloids Company, Port Huron, Michigan, U.S.A. 


Colloidal dispersions of graphite, molybdenum disulphide and other solids, 
in oil, water and volatile solvents for every industrial requirement. Please 


write for literature. 
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g brings new probiems 


New stylin 


As the stylists create new body designs, 


cutting down wind resistance with slab-sides 


and covered wheels, they increase the need for 


Brake Linings with the highest possible per- 


formance, As the engineer knows, streamlining 


makes a car harder to stop, besides partially cutting 


off the flow of cooling air round the brake drums. 


This, combined with faster speeds, means higher and 


higher temperatures for Brake Linings to withstand. 


Ferodo provide the answers 


Laboratory research and stringent testing both in the 


Ferodo ‘Test House and on the powerful cars of the 


Ferodo ‘Test Fleet have made these tough Linings 


able to stand up to tremendous heat without losing 


their efficiency. This has been proved by hard- 


driving racing men who rely on Ferodo Linings 
for world famous races and trials, 


d the Future 


Ferodo — an 


As new years bring new ideas in the Automobile 


Industry, Ferodo, with their unique facilities 


ANTI-FADE BRAKE LININGS 
CLUTCH FACINGS 


in time with, and sometimes ahead of, FEROGRIP FAN BELTS 


progress. These facilities are freely at 


for research and testing, are able to keep 


FPERODO LIMITED CHAPEL-EN-LP-PRITH 
A Member of the Turner & Newall Organisation 


the disposal of the Industry. 
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This line of Heller transfer milling machines is 
typical of many in the automebile industry. Com- 
ponents are carried on railg to fixtures, with suitable 
locating mechanisms at each Machining station, thus 
allowing the components to be mechanically turned 
or swivelled in the Wine for ail-round machining. 
The line is designed for fourseylinder engine blocks, 
and mills all faces, roughs semi-finishes bores, 
and drills/reams location heres for subsequent 
operations. 


A Heller Transfer Line for 4- 
cylinder engine blocks. 


Cylinder Head Line 
(4 cylinders) 


Milling side and front faces, joint 
face, and combustion chambers. 
Drill/ream focaticn holes for 
following operations. 


if 
; 
: 


Cylinder Head Line 
(4——6 cylinders) 


Milling side and front faces, and 
drilling locations -for following 
Operations, 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 


Telephone; Coventry 40351 
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The Armstrong Whitworth range of 


Rotary Air Drills embody perfect 
balance, low air consumption, lack 
of vibration, governed speed and 


increased power and torque. 


Each tool is built to the highest 
Engineering standards from designs 
which have proved themselves in 
practice to stand up to the arduous 
conditions found in industry. 


Write for Leafiet T.E.203 


BALANCERS 
DRILLS +» GRINDERS - IMPACT WRENCHES 


ROTARY SANDERS + RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY WESTMINSTER LONDON SWI 
Cable Address: ARMWHITOOL SOWEST LONDON Phone: WHitehall 5944 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3ill Grams: ARMWHITOOL TYNEMOUTH 
1603 
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"the tool | FOR INCREASED PRODUCTIVITY 
a 
STRONG WHITWORTH 


Whatever your spring requirement 


ask TOLEDO WOODHEAD 


TORSION LAMINATED 
SPRINGS 


- Coil, laminated and torsion bar springs are manufactured by Tok 
“Woodhead for every type of automotive vehicle—with shot blast 
springs for cultivator and agricultural implement manufactu 

KANTLINK serinc 


‘OLEDO WOODHEAD SPRINGS LIMITE 
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PISTONS 
PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 
TAPPETS ETC. 


THE BRATISH 


Cogent 
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dard Worm Reduction Unit used 


Holroyd Stan 
ve on a Holroyd design of roller- 


for the primary dri 
fluting machine for the textile industry. 


Taking our own medicine 


a of our own advertisements the other day and MADE UP FOR YOU IN A FEW DA 

it bucked us fe 

of our own A Standard Type Holroyd Worm Reduction 

for the with a stock ratio can be made up, packed and 

ing ve been despatched to you within a few days. Worms 

And of course it worked and special units made to order take 

prescription of special metals, rigorous applications drop us a line at Milnrow, Lancs ree 


testing and 50 years’ experience. be glad to hel 
ad to help you all we can. 


folr oyd WORM REDUCTION UNITS 


JOHN HOLROYD & COM 
PANY LIMITED - MILNROW - LANCS + TELEPHONE 
MILNROW 4553928 
cuci73 
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all the constructional features 


with little upkeep am 


To secure complete reliability with little or no attention, 
is one of the principal aims in choosing a compressed air 
plant for permanent installation. This means a slow speed 
machine, such as one of the Class T range made by 
Consolidated Pneumatic. 

These horizontal water-cooled compressors, quietly 
running at 275r.p.m., are built as single stage or two-stage 
units, in a variety of capacities and pressures. The 
example illustrated delivers 500 cu. ft. per minute at 

100-lb. working pressure. For constant power for years and 
years with negligible attention, Class T’ compressors 
merit serious consideration. 


MAKERS OF HIGH-CLASS ROCK DRILLS, AIR COMPRESSORS AND POWER TOOLS 


THE CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED, 232 DAWES ROAD, LONDON, 8S.W.6 
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for 
high speed threading . . . 


CRI-DAN TYPE ‘B’ THREADING MACHINE 
accurate and highly finished threads produced . . . 


Using a single-point tungsten-carbide tool, external or internal, single or multi-start, right- or 
left-hand, parallel or taper, special or standard forms can be cut in most materials. 
Maximum thread diameter 4” (external), 6” (internal); 3’ 0” admitted between centres. 

Typical production obtained is shown at:— 

A. Focusing mount, aluminium. Spiral groove 
"100" wide = ‘050" deep, 4” lead, 2” long on 
1,” diameter. Cutting time 11 seconds. 

B. Diesel Stud, 70 tons tensile steel. §” « 11 tp.i. 
Whit. 1” long. Cutting time 17 seconds. 

C. Adapter, mild steel. 1§” = §” long (internal) 
1g” x4" long (external), 14 tp.i. Whit. 
Cutting time 8 seconds (two threads cut 
simultaneously). 

D. Hose coupling, phosphor bronze. 2}” x 2}’ 

long, 8 t.p.i. Whit. and 34” x *280" deep x 1} 

long, 2 t.p.i. Knuckle. Cutting time 25 and 40 

seconds Whit. and Knuckle respectively. 


Full details available from: 
FACTORED DIVISION, RED LANE WORKS Phone: 89221 


ALFRED HERBERT LTD - COVENTRY 


23 
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HALLMAC Tool Range | é 
covers the need 
| 7 


{ From a stock range which is truly 
impressive, and is comprised 


i h of only finest quality tools, Hallmac supply 
| practically every requirement 
in Engineers’ Smal! Tools and Sundries 


¢=> HALLMAC Supply Service 


zy covers the Country 
— comely 


Unified planning throughout the four Hallmac Depots, 
extended through the network of 


= Hallmac Representatives, makes Hallmac Service swiftly 
SN available in any part of the Country. 
N Write for latest leaflet listing benefits of having 


WOLVERHAMPTON 


tools from HALLMAG 


Head Office and Depot: GPO Box No. 39, Macrome Road, leaiaiaten. Telephone 52001 (5 lines). 
Also Depots at London, Manchester, Glasgow. 


DISTRIBUTORS ENGINEERS’ SMALL 


TOOLS 


9611 
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Oil and Petrol 


ASKET 


MATERIALS 


DISTRIBUTORS OF MATERIAL 
IN BULK FOR GT. BRITAIN 


j. A. MORDBERG LTD 


171, QUEEN VICTORIA STREET 
LONDON 
E.C.4 


FOREIGN & COLONIAL 
ENQUIRIES TO 


H. JACKSON LTD 
OAKEN CLOUGH, GARSTANG 
or. PRESTON 
LANCS 
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put coach bolts your big 


NE WAY of increasing bearing capacity, of course, is to use a bigger 


bearing. The other way is to add more refinement. It doesn’t look 


noticeably different on the drawing or on the assembly bench, for it consists 


of putting a higher quality into the same size of bearing. 
BUT THE DIFFERENCE IS OUTSTANDING 


F.B.C. bearings evolved for high-duty aircraft applications have raised the 


bearing performance to an almost unbelievable figure, by their high-precision, 
extra quality and detail development in relation to ball location and contact. 
In the light of present day knowledge, therefore, to use 


an ‘ordinary’ catalogued ball-bearing for a border-line 


high-duty job is as near to sabotage as putting M.S. 


bolts into a racing-car big-end. 


F.B.C. :: FISCHER 


TRADE MARK 


ALL-BRITISH 
BALL AND PARALLEL-ROLLER BEARINGS 
FISCHER BEARINGS CO. LTD., WOLVERHAMPTON 


FISCHER BEARINGS COMPANY LTD., and TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 
are both subsidiaries of BRITISH TIMKEN LTD. 
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Layrub transmission is being adopted more 

and more by the leading commercial and 

passenger vehicle manufacturers for fan drives 

and main drive: The well-known shock absorbing 
characteristics of Layrub easing the strain on the rest of 
the transmission. The Layrub system employs rubber 
trunnion blocks as the main driving elements. There are no 


metal-to-metal contacts, no lubrication, therefore little or no 


maintenance. Our latest catalogue will be gladly 


sent to you on request. 


LAYCOCK ENGINEERING LT 
SHEFFIELD 8 


: 
| 
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Zine Alloy Die Castings 


The British Standards Institution, in collaboration with 
the Zinc Alloy Die Casters Association, has introduced 
a certification scheme for zinc alloy die castings. Under 
this scheme, zinc alloy die casters may be licensed by 
the B.S.I. to use the Kite Mark Y on their castings as 
a guarantee that they are produced under strict analytical 
control and subject to inspection by the B.S.I., and that 
they comply with British Standard 1004. 

Certified castings norr ally bear the Kite Mark Y, 
“*B.S.1004” and the die caster’s name, trade mark,* or 
B.S.I. licence number. To ensure complete satisfaction 
we recommend that, on all your orders, you should 
specify: ‘Certified zinc alloy die castings’. 


* Indicated in the illustration above by the star. 


ZING ALLOY DIE CASTERS ASSOCIATION 


LINCOLN HOUSE TURL STREET OXFORD 


At the time of printing Z.A.D.C.A. members 
licensed to operate the scheme included ; 
ADVANCED PRESSURE DIECASTING CO, LTD., 
BIRMINGHAM 

ALLOY PRESSURE DIE PRODUCTS LTD., 
WILLENHALI 

ARMSTRONG PATENTS CO. LTD., BEVERLEY. 
THE BIRMINGHAM ALUMINIUM CASTING 
(1903) CO. LTD,, BIRMINGHAM 

BRITISH DIE CASTING & ENGINEERING CO. LTD., 
NEW BARNET AND NORTH SHIELDS 

BURDON & MILES LTD., ENFIELD HIGHWAY 
CLIFFORD COVERING CO, LTD., BIRMINGHAM, 
DYSON & CO. ENFIELD (1919) LTD., ENFIELD, 
FRY’S DIECASTING LTD., Stone Fry Magnesium Lid 
LONDON, 5,W.19 

GILLS PRESSURE CASTINGS, BIRMINGHAM, 
CHARLES HILL & CO, LTD., 

Hilla Precision Die Castings Lid., BIRMINGHAM, 
JOHN IRELAND (WOLVERHAMPTON) LTD., 
WOLVERHAMPTON 

KAYE ALLOY CASTINGS LTD., BIRMINGHAM. 
JOSEPH LUCAS( ELECTRICAL )LTD, ,BIRMINGHAM, 
METAL CASTINGS LTD,, WORCESTER 
METROPOLITAN PLASTICS LTD, , LONDON, 5.8.8, 
ORB ENGINEERING WORKS LTD,, MANCHESTER, 
RAWLINGS MANUFACTURING CO. LTD., 
LONDON, 8.W.12 

THE SHAW POUNDRY CO., WILLENHALL. 
STREBOR DIECASTING CO, LTD., RADCLIFFE. 
T.A.L, DEVELOPMENTS LTD., LONDON, N.17, 
WESTERN DIECASTING LTD., BRISTOL 
WOLVERHAMPTON DIEB-CASTING CO, LTD., 
WOLVERHAMPTON 

YALE & TOWNE MANUFACTURING CO., 
WILLENHALL, 


TELEPHONE: OXFORD 48088 
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Compon 
Inspect 


The Motor Industry relies on... 


ILFORD 


In research and development, in 
design and production, photographic 
methods play a vital part—and in 
all these fields, the industry relies 
more and more on Ilford 
photographic materials. 


4 
* The Iford Technical Information Book is an 
indispensable work of reference for all engaged in industrial 
and scientific photography. It contains full technical data for 
all Ilford sensitised materials with useful information 
on exposure, processing and the various technical 
applications of photography 


Photographs reproduced by courtesy of Rolls-Royce Ltd. 


ILFORD LIMITED - ILFORD - LONDON 
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ON.-slip pulley and bush on OFF —slacken screws, put one in 
shaft, and tighten two screws jacking hole, and tighten, Pulley and 
Result-—secure as a shrunk-on fit bush then withdraw automatically 


FENNER pulleys incorporating 


Complete simplicity makes 


lime saving 


mounting 

laper-Lock” has the 
patented half holes which 
make this possible. Send 


Give Fastest] Simplest pulley change 


details of Stock drives 


up to 75 HP. fitted with 


and here are NEW taver-vock developments “Taper-Lock” 


( POWER TRANSMISSION 


NEW WELD-ON HUBS NEW FLEXIBLE COUPLINGS 


grip shaft ends like a 
shrunk-on and yet 
provide easy removal 
Prevent damage through 
accidental misalignment 
and cushion shock loads 
Available from 34° to 10° 
dia. in ¢ sizes 

Send for leaflet 350/14 


provide an easy means 


of getting “Taper-Lock” 
benefits on fan rotors, 
steel pulleys and con- 


veyor drums. Available 
in sizes 
Send for leaflet 360/14. 


HULL, ENGLAND Cent the clock leper lock 


LARGEST MANUFACTURERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 


“vill 


ST 


high tensile 
steel bars 


THE PARK GATE IRON & STEEL CO. LTD,, ROTHERHAM 


TELEPHONE ; ROTHERHAM 2141 (10 lines) TELEGRAMS ;: YORKSHIRE, PARKGATE, YORKS 
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THE FULLER R-45 
‘ROAD RANGER 


One lever controls 
§ forward speeds 


FEATURES: 8 progressive ratios, no change 
exceeding 38%. Fast, simple one-lever shifts, All 
manual shifts normal, with dog-clutch engagement : 
synchronized change of ‘range’ by power shift button 
on lever, All gears helical, 2 reverse ratios. Compact 
construction. For engine torque of 385 |b. ft. 


Eyrapean 
Representatives for the Fuller Monutectu-ing Company of Kelamanes, Mighigan, USA 


AUTOMOTIVE PRODUCTS COMPANY LTD. 
Brock House, Langham Street, Londen, W.F, Engiand 


Telephone: Langham 2527 


4 
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Of open front 

design and built 

to Metric specifications, 
primarily for users of the 
Continental type of machine. 


Chuck capacity: 
Round 0.71 
Hexagon........ 0.63 
Square 0.51 


Maximum Bar Feed:75 2.95 


Time to make one piece: 
(secs.) 2 to 561 


R.P.M. of Workspindle: 
40 to 4500 


Motor Drive: 5 h.p. 
1430 r.p.m. 


2, 
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Plan your 
future models 
with 


AC SPARK PLUGS 


AC OIL FILTERS 


AC AIR CLEANERS AND 
SILENCERS 


AC INSTRUMENTS 
AC THERMOSTATS 


VIRTUALLY EVERY BRITISH CAR has one or more 


AC Components designed into it on the drawing- 


board. We'll gladly help you plan a new design or 


modify an existing one. 
Write to: 


AC-DELCO DIVISION OF GENERAL MOTORS LTD., DUNSTABLE, BEDS. 


' Telephone: Dunstable 1166. And Broadgate House, Coventry. Telephone: Coventry 40401 
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50,000 miles 

more 

for your flee 
vehicles! 


Sound like an extravagant claim? It isn’t—when you 
examine the facts about Clayton automatic chassis lubricators. 


§ No idle vehicles, no downtime—each vital 2 Because lubrication is complete and constant, 
chassis point is automatically lubricated at peri- chassis bearing wear is reduced to a minimum, 
odic intervals while the vehicle is on the job, a promise of longer chassis life. 

carrying payloads. 


Add to these the many other advantages of a Clayton automatic chassis lubricator— 
reduced maintenance costs; fewer replacement parts needed; less lubricant used; 
lower labour costs—and it’s easy to see where your §0,000 miles of extra paylife 


come from. 
‘Phone or write us for more information. A qualified Clayton engineer will be glad 


to inspect your fleet and make specific recommendations. 


INSTALLATIONS IN LONDON & HOME COUNTIES BY UNIVERSITY MOTORS LTD. LOTS ROAD, LONDON, S.W,10 


CLAYTON DEWANDRE co. 


TITANIC WORKS, LINCOLN - PHONE 11305-9 


L.20 
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1AADE MARA 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


“HAIRLINE” LIP CONTACT! 


Deep rim affords perfect Spring Retention. 
Large Face Angle brings Sealing Edge well, 
below spring. 

Knife edge Contact at Sealing Point. 


by large included angle. 


This section stiffened to prevent deforma 
under load, 


Shaft angle gives adequate clearance. 
Flexible Web. 


Gaco Skin affords better fluid tight fit 
Housing. 


ANGUS OIL SEALS 


GEORGE ANGUS & C9 


FLUID SEALING ENGINEERS 


NEWCASTLE UPON TYNE, 6 
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- answer to the vehicle 


builder’s long-expressed needs, 
BIRMETALS designs reduce to 


the minimum the number of 


different sections required for 
building a body, since they can 
be adapted to the various parts 
of the structure, These designs 
embrace a new type of flooring, 
medium duty with sections 8{” 
wide, and heavy duty with 
sections 34” wide, both being 
interchangeable. 


These sections can be pro- 
duced with a studded surface to 
provide a non-slip floor. To 
overcome the possible difficulty 
of pushing a heavy case along a 
rough studded floor, the special 
locking sections can be made 
with raised ribs, 


In addition to forming a 
strong, watertight floor, the 
locking sections have the advan- 
tage that when the’ whole 
assembly is bolted together there 
is no protrusion of the bolt head. 
The same type of section as used 
to build the floor can also form 
the side walling, a thin gauge 
panel being fitted to the outer 
side of the bolted assembly. 


Kugraved on ' Primag’ magnesium alloy plate 


We shall be glad to answer 
any enquiries about body 
building in light alloy. 
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BIRMETALS 


SS 


Birmetals 


Pioneers in Light Alloys 


LIMITED BIRMINGHAM 32 BIRMABRIGHT LIMITED 


Breas 
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, COVENTRY 


: *MORISFLEX COVENTRY’ 
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MORRIS LIMITED 


MORRISFLEX WORKS 


Telephone: Coventry 5081 
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Paper Element 
Conversion Packs 


for 


FUEL FILTERS 
Types BF11 and BFAII 


Sets of parts for converting many C.A.V. felt 
or cloth element filters to take the new paper 


elements are now available. These give the 


same improved standard of filtering efficiency 


at minimum cost. 


Conversion. Pack 


Conversion is simple. It is necessary only 


to discard the existing cloth or felt element 
and seating washer and to assemble the 


paper clement and fittings on the centre 


bolt according to instructions provided. 


Conversion packs and replacement elements 
are obtainable from all C.A.V. service depots 


or agents. 


HIGHEST FILTERING EFFICIENCY- 


REMOVES FINEST DUST PARTICLES 


ok SIX TIMES THE FILTERING AREA 


ok GREATLY INCREASED LIFE 
OF FUEL INJECTION EQUIPMENT 


als 
74» ELEMENTS COST LITTLE 
AND ARE EASILY REPLACED 


Ke OVERHAUL AND MAINTENANCE 
COSTS ARE MUCH REDUCED 


Comeersion Pack 
down fires filter 


leading Manafacturent 


EL IN \CTION BQUIPMENT 
LIMITED ACTON LON 


AP 174.751 
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THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 


of chassis. 
BETTER ROADS 
FOR 
BETTER LIVING 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 


Tapered roller bearings (with detachable 
cones on the larger sizes). 


Double bearing support to rocker shaft. 

End-location adjustable. 

Larger angular movement. 

Very compact box. 

For fore-and-aft or transverse layout. 

Trunnion or spigot mounting alternative 
on heavy types. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telgrams: ADAMANT, PHONE, LUTON 
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AIR CONTROL IN INDUSTRY 


‘Space is money'’——note space 
Pp 


bag filters. 


The Standard Motor Co. Ltd., coventry 


The Standard Motor Co. Ltd. called us in to provide better control of dust produced by 
their carburising processes. The bag filter plant was not very efficient, fires were common 
and maintenance expensive. 


We installed one of our Rotoclones. At once the overhaul efficiency improved considerably ; 
fire risk was eliminated and maintenance costs tumbled. With all these advantages, our 
Rotoclone occupies only about ONE-FIFTH of the space taken up by the old dust plant. 


Standard Motors insisted on the BEST—can you afford anything less? There are Rotoclones 
for controlling every type of dust and fume in every type and size of factory. Many of the 
leading firms have already installed them. If YOU have a dust problem, why not write to us 
today—no obligation. 


AIR CONTROL INSTALLATIONS LTD. 


Ruislip « Middlesex * Ruislip 4066 (8 lines) 


BIRMINGHAM MANCHESTER NEWCASTLE-ON-TYNE GLASGOW 
Midland 1166 & 13967 Central 0679 & 0670 Whitley Bay 23046 Central 2923 


ROTOCLOWE = Wie that makes your works WOT SO DUSTY’ 
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saved by installing a modern 
Rotoclone in place of the old 
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elf-lubricating iron-copper beg 


Many outstanding racing cars are fitted with Oilite 
Superload bearings in their highly stressed suspension 
what better example of their sterling qualities could 
there be? 

You too can benefit by their experience 


Superload may solve YOUR bearing problen 


ANGANESE BRONZE & BRASS CO LTD 
PARK WORKS HADLEIGH ROAD IPSWICH 


PHONE: IPSWICH 55415-6 GRAMS: OILITE IPSWICH 
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COVENTRY 


PLATES 


to -75” 


SHEETS 


UNCOATED OR GALVANIZED 


TINPLATE 


Enquiries 
for our 
MILD STEEL 
flat-rolled products 


should be 
addressed to 


RTSC HOME SALES LTD 


RTSC EXPORTS LTD >= 
RTSC HOUSI 


PARK STREET, LONDON WI ‘a 


Telephone ; Mayfair 8432 (Home Sales) Mayfair 6751 (Export Sales) 
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THE OLD METHOD. 


A nationally famous firm of manufacturing chemists had the 
problem of driving chemical mixers at 60 r.p.m. A base mounted 
gear box was impractical and a cumbersome and expensive 
double reduction overhead drive had to be used. 


TORQUE-ARM GAN HELP YOU TOO!— 


Space limitations no longer prevent you installing a speed re- 
ducer. The Fenner Torque-Arm Reducer mounts direct on the 
driven shaft and can be driven through any V-Belt Drive. It 
delivers up to 97% of power to output shaft. No motor base or 
slide rails are required, no flexible couplings needed. It is 
suitable for the majority of slow speed drives. 


SPACE IS NO PROBLEM 
IN SPEED REDUCTION 


THE NEW METHOD. 


A Torque-Arm shaft mounted speed reducer was installed on 
top of the mixer driven through a Taper-Lock V-Drive by a 
wall mounted motor. Advantages: clean safer drive, economy 
in space, simplified maintenance, more useful power transmitted, 


TECHNICAL LITERATURE IS AVAILABLE. 


Literature giving all the facts about Fenner Torque-Arm Speed 
Reducers is available . . . send for your copy TODAY. Fenner 
Technical Advisory Service will be glad to consider your Speed 
Reduction problems and advise on the suitable application of 
Torque-Arm Speed Reducers. 


J. H. FENNER & CO. LTD. * HULL * ENGLAND 


FENNER 


OF HULL 


FIRST WITH TORQUE-ARM SHAFT 
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continuous 
CGOPPER BRAZIWGe 


with 


Birlec Limited can now offer continuous 
copper brazing furnaces with removable 
non-metallic elements as standard equip- 
ment. Extensive production trials have 
taken place and the following advantages 
proved :— 


* Element replacement is easy and can 
take place, if necessary, while the 
furnace is in operation. 


* Element replacement does not involve 
rebricking, and expensive downtime is 
thus reduced. 


* Element life is no shorter than with 
conventional nickel-chromium resistors. 


For brazing a small part to a 
large article, induction heat- 
ing equipment is the answer; 
localised |heat means no 
wasted heat and a ‘‘machine 
tool’’ approach to equipment 
design makes the process 
ideal for quantity-production 
methods. 


Designs are completed for standard 6”, 8” 


and 12” furnaces ; may we send details? We 


should also be pleased to arrange a visit to 


our Heat Treatment Division, near the main 


works in Tyburn Road, where test pieces can 


Iustration left: A standard 
5kW unit, for brazing carbide 
tool ups; photograph by 
courtesy of EDIBRAC LTD., 
Broadheath, Cheshire, manu- 
facturers of Tungsten Carbide 
products 


be brazed in a furnace of this type. 


BIRLEC 
LIMITED 


Member of the A.E.1, Group of Companies 


ERDINGTON + BIRMINGHAM 24 C 
also LONDON SHEFFIELD - GLASGOW ° NEWCASTLE-ON-TYNE 


om/B.2134.54 
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ressing the 


Clifford presses have already produced 
since the war more than 4 million Steer- 
ing Wheels for every type of vehicle. We 
are able to offer either of the two 
latest moulding methods —vulcanite or 
thermo-plastic injection. 


Pressure 
Die-Casting 


in Zinc Base Alloy and Aluminium is 
another fast growing side to our activities. 


/ 


CONSULT CLIFFORDS., 


Wharfdale Road, Tyseley, Birmingham, 11 
Telephone; ACOcks Green 3941/2/3 


A member of the 
Clifford Group of 
Companies. 
WhiteAd 2964 
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Illustration by courtesy of 
Siemens Brothers & Co. Ltd. 


970 This type of 2°/, Carbon 14%, Chrome Steel is recommended for the highest duty work 
possessing the desired properties of deep hardening, a high resistance to abrasion together with the 
minimum amount of distortion in hardening. It also has the ability to withstand drawing in tempering 
after hardening over a much wider range of temperature than is normally permissible with standard 
alloy tool steel types. We also supply K. E. 961 14°, Carbon 14% Chrome Steel in cases where 
increased toughness is desired at the expense of a slight reduction in hardness. 


595 A finely made type of Oil-Hardening Alloy Tool Steel, hard, durable and of excellent 
torsional properties in the hardened and tempered state and possessing low distortion values. 
Eminently suitable for Cut-Thread Taps, Reamers, Gauges, End Mills, Broaches, Press Tools ete. 


672 The original universally known “Blue Line Die Steel”. An excellent oil-hardening low 
distortion Genera! Tool room quality. 


637 A low temperature oil-hardening, non-shrinking quality possessing all those desirable 
features of a first grade tool steel. 


All K.E. Tool Steels are supplied in the (x AYSE LLISO N() & CO. LT D.) 


annealed condition, carefully controlled 
both with regard to temperature and 


atmosphere to render them most suitable STEEL WORKS SHEFFIELD ESTABLISHED 1825 


Jor subsequent tool room manipulation. 
London Stock Warehouse: 
4, Pembridge Mews, Notting Hill Gate, W.11. Tel: KEN. 9062/3 
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ANOTHER 


Seated or standing the ; 
Operator can get in 
close to the work, in =n 
both front and rear ‘a 
positions. 


Super-sensitive anti-friction table slide Swivel Table ‘ Tange Bar ’ device takes Reversible 2-speed motor, | 
(curtained against grit) gives smooth the ‘hit or miss’ out of taper grinding; tegral with the wheelhe 
traverse and minimizes fatigue. reduces set-up time. gives immediate change 
grinding wheel direction. 


CINCINNATI MILLING MAG 
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Grinding wheel spindle tubri- Wheelhead pile (costes Eccentric 360° wheelhead Cross range of machine still further 
ainst grit) is easily ad- " 
cated for life. swivel increases cross increased by 180° swivel of table, 
wheel at top of w a range of wheelhead. 


head unit. 


HINES LTD., BIRMINGHAM, 24 


Sales Representatives for Great Britain and N. Ireland: Chas. Churchill & Co. Ltd., Birmingham 25 
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Product No. 1 CUTTER & TOOL GRINDER 

( 


~500,000 miles... 
, clutch wear practically nil 
—thanks to 


DON-FLEX 


Superlative performances of this 
kind are the rule, not the exception, 
with Don-Flex clutch discs. 
That is the first dividend you get 
from using them. They are 
constructed so that initial engagement 
is taken up at the inner diameter 

of the friction facings—ensuring 
smooth and progressive action with no 
‘judder’ whatsoever. Thus when you fit 
Don-Flex clutch discs you reduce both your 
replacement costs and your servicing bills. 


Most makes of cars and commercial vehicles and 
particularly those with Diesel engines can be fitted 
from stock with Don-Flex clutch discs specially designed 
for them. Our Depots will advise you what type to fit. We 
ourselves will be very happy to send you full 
technical information on request. 


*k A Don-Flex clutch dise fitted to a 1} tonner opera- 
ting in Derby went straight back into service after 
§00,000 miles service. 


to be sure 


———— A Nation-wide chain of depots to serve you 


BELPAST 28967 EXETER 3473 NOTTINGHAM 43646 


BIRMINGHAM Midland 4659 GLASGOW Central 4595 SHEFFIELD 1 2s529 
BLACKBURN 6547 HULL Central saorz SOUTHAMPTON 71276 
BRISTOL, IPSWICH STOKE-ON-TRENT 44021 
CARDIFF 27026 LEEDS 4 20664 WIMBLEDON 4248/9 
CARLISLE 21589 LEYTON Leytonstone 6068 Republic of Ireland 

CHESTER 21280 LIVERPOOL Reyal s202 DUBLIN, 35 Westland Row 66 597 
COVENTRY 64914 MANCHESTER 4 Blackfriars 0596 


EDINBURGH t Central 4234 NEWCASTLE-ON-TYNE 2 27142 and 27942 


SMALL PARKES LIMITED MANCHESTER 9 


Makers of “DON” brake and clutch linings — woven and molded 


LONDON: 76 Victoria Street, S.W.1 


| 
; 
Here’s performance for you 
7 
Kita 
CLUTCH DISC 
2 3 € & 
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DORMER 


CUTS COSTS FIVE WAYS! 


LONGER LIFE 


FASTER SPEEDS 


MORE ACCURATE 
PERFORMANCE 


LESS 
TOOL-CHANGING 


LESS RE-GRINDING 


DORMER TOOLS ARE FAO? “USUAL ENGINEERS” MERCHANTS 
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If it is a Bantam you can carry it with 

one hand, and it will cut 2” thick steel with 
machine accuracy wherever your job may be 

This inexpensive hand guided or track 

mounted cutter will do many of the jobs performed 
by a static cutting machine—with the same 
accuracy and on the site. All the features you need to 

do a first class job are built-in. For full 


details write to your nearest B.O.C. office. 


You 


take it 
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crankshafts for the internationally renown 
range of A.E.C. vehicles is achieved 


Newall ‘HAC’ Automatic Crankpin Grinders. 
The ‘HAC’ Crankpin Grinder is one of 8 
range of high production grinding mach 
manufactured by the Newall organ 


a 
‘fy 
«PETERBOROUGH : TELE | 


101 Spire speed nuts are used in the Ford Anglia. 


Compared with conventional bolt and nut methods which involve 


welding, riveting and threaded inserts, Spire parts speed up the assembly 


enormously —especially in blind locations. They hold fast under 


vibration and save a good deal of weight. 


There are over 200 differen: types of Spire fasteners. Here are the main 


types used on the Ford Anglia :— SNJ nuts retain the front wings 


and grille casing; SNU nuts secure the window channels, instrument 


cluster and sun vizor; SNO nuts fix grille bars to grille casing, 


and head lamps and parking lamp bezels to front wings ; SFP fixes fasten 


the lamp lenses; SFR fixes and SCL clips retain the badges and 


moulding. All these jobs, and many others besides, can be done quicker, 


cheaper and better by Spire. 


Enquiries to: 


AEROCESSORIES LTD. 


Byron House, 7-8-9 St. James's Street, London, S.W.1I. 
Head Office and Works: Treforest, Pontypridd, Glamorgan. 
Also BIRMINGHAM, STOCKHOLM, COPENHAGEN, MELBOURNE, SYDNEY, 
JOHANNESBURG, AMSTERDAM, MILAN & NEW YORK 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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LAYING PIPE LINE IN IRAQ 


KIRKSTALL FORGE ENGINEERING 


LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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A screw and captive washer team up to form a single 


component ready for assembly. No tedious selection 


of screw and washer, no costly assembly, no missing 
or wasted washers. Choose Sems for efficiency, 
but to make certain of the best in quality and service 


be sure that they are made by Linread. 


LINREAD LTD + COX STREET - BIRMINGHAM 3 


Beardmore 
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One of the many industrial applications of Texolex laminated 


mouldings is in the motor industry where extensive use is made of 


this material for cam gears. Some of the largest motor 


manufacturing organisations have found in Texolex many of 


the qualities of the ideal material, offering silence in operation, lightness 


in weight, high mechanical strength coupled with resistance to wear and corrosion. 


IN THE AUTOMOBILE INDUSTRY 


The Bushing Company Limited, would be pleased to give 


further technical information about Texolex laminated fabric gears 


and their suitability and operation in camshaft, 


jackshaft and oil pump drives. 


TELEPHONE: HEBBURN 3224! TELEGRAMS: “BUSHING, HEBBURN” 


% 
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In the Aston Martin... 


AS IN ALMOST EVERY BRITISH COUPE 


... you'll see VYBAK 
Flexible Clear Sheet 


This Aston Martin, like almost every British coupé, has a rear 
window of VyBAK Flexible Clear Sheet because it means clearer, 
wider vision. The large rear window is possible because VYBAK 
Flexible Clear Sheet folds or rolls with the hood, without 

cracking, crazing or marking in any way. It is tough, long lasting, 
resistant to warping and discoloration, with a high polish to match 
the splendid finish of the car. VyBAK Flexible Clear Sheet, which is 
also used for sports car side-screens, is obtainable in several thicknesses. 
Please write for samples and further details. 

BAKELITE LIMITED 

. Grosvenor Gardens. Lond 


Vybak Prod 


Flexible Clear 
Sheet 
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WILLIAM JESSOP 


// | 


Most properties of materials have some concrete meaning even 
to the non-technical mind but values for permanent magnets are 
in abstruse terms, which can be explained only by graphs or 
mathematical formulae. 


Even the names of these characteristics are somewhat exotic, 
for instance Remanence, Coercivity and Maximum Energy, the 
last being known merely by the symbol (BH) max and is measured 
in such curious units as gauss-oersted. 


Nevertheless the properties are real and the outstanding extent 
to which modern-efficiency magnet alloys have been developed can 
be universally appreciated in the strength of their magnetic “pull”. 


Illustrated are some of the items of equipment used in 
determining magnetic properties. 


Founde 


STEELMAKERS, 
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This is the tenth in a 
of illustranons of highly spec 
ialised equipment devised to 
control the production and 
testing of special steels by 
Wilham Jessop 
& Sons Ltd 


-& SONS LTD 


SHEFFIELD 
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ITS A 


GOOD PLAN 
WHICH 


INCLUDES 


Before you start work on your plans for 
Automobile applications which call for com- 
pact, high-efficiency electric motors. . consult 
Delco engineers. The Delco range includes 
motors to meet most modern requirements— 
from car heaters to axle gear shifts. These 
versatile motors are so designed as to be 
easily adapted to suit your individual needs. 


DELCO TYPE 


Write for descriptive leaflet featuring motors for use in— 


CAR HEATERS - AIR CONDITIONERS 
AXLE GEAR SHIFTS - RADIATOR 
COOLING FANS - WARNING BELLS AND 
SIRENS - POWER OPERATED BONNETS, 
LUGGAGE LIDS, WINDOWS, SEATS, ETC. 


DELCO 258 TYPE 
with flange mounting 
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For production of 


CRANKSHIAFTS 
of every type 


THE NAME IS 


LAYSTALL 


LAYSTALL ENGINEERING COMPANY LIMITED 


Crankshaft Works, GREEN LANE, ALDERSLEY, WOLVERHAMPTON. Tel. Wolverhampton 52006 
Head Office: 53, Great Suffolk Street, London, S.E.1 
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Seals 
Authority 


hime. 
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Magna Carta. 

On Jume 15th 1215—~in face of « vast assembly amongst 
which be had hardly a single friend —King Jobn sealed the 
famous Magna Carta at Runnymede, close to Windsor. A 
Tong document of 63 clauses, some are but trifling concessions 
to individuals whilst others are of primary importance in the 
constitutional bistory of England. Four copies of Magna 
Carta sealed with the great seal of King Jobn are in exist- 
ence today. Two are in the British Museum, the others 
belong to the cathedrals of Lincoln and Salisbury. 


The 
Authority 
Seals 


In leather and synthetic 
rubber for all requirements; 
from 1/4" up to 36° shaft; in 
built-up type or bonded. 


“ROMET” 
FACE TYPE SEALS 
For all water pump and 
similar applications. 


“0” RINGS 


Covering a wide range of 
sizes and suitable for appli- 
cations where precision and 
high-class finish, together 
with the correct compound- 
ing of material, are essential. 


RECIPROCATING SEALS 
& “U” RINGS) 

For all types of hydraulic 

and pneumatic applications. 


CUSTOMERS’ 
SPECIFICATION SEALS 


All types of seals are 
made to customers’ own 
requirements, Our technical 
representatives will be 
pleased to call and discuss 
your problem. 


SUPER OIL SEALS GASKETS LTD., Factory Centre, Birmingham, 30 
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I HE CHURCHILL Model ‘BW’ 10” swing Plain 


Grinding Machine has a reputation for accuracy 


and high output. The machine shown here is 
equipped with twin grinding wheels for grinding 
two diameters simultaneously. The wheel 
forming device is mounted permanently on the 
back of the wheelhead and enables the wheels to 
be trued in correct relationship to the finished 


work diameters. 


The ‘BW’ Machine can be supplied as a non- 


automatic or fully automatic Plain Grinder. 


THE CHURCHILL MACHINE TOOL CO.LTD., BROADHEATH, nr. MANCHESTER 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London. 
Branches and Agents. 


Home Selling Agents: Charles Churchill & Co, Led,, Birmingham and Branches. 
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“This Needle Bearing 
can carry a terrific load”’ 


For its size and weight, the Torrington DC Needle Bearing has a greater 


rated radial] load capacity than any other type of anti-friction bearing. 


The Needle Bearing is only slightly larger than a plain bearing, 


yet it delivers efficient anti-friction performance with 


a minimum of maintenance attention. Its drawn and hardened outer shell, 


when pressed into a recommended housing bore, serves as 


the outer race, A full complement of small diameter rollers gives 


many lines of contact to distribute the load. 
TORRINGTON NEEDLE BEARINGS 


are used extensively in British-made 


Your product can gain many advantages from the Needle Bearing’s design 


and performance, Housings, mountings and other related parts 


Tractors, Outstanding successes in- 


can be made lighter and smaller. Lubrication is needed less frequently 


clude clutch, gear-box, gear-pump and 


since the turned-in lips of the bearing keep lubricants in, dirt out 


power take-off applications. There 


And you get high capacity anti-friction performance for little more than 


are also applications in auxiliary 


the price of a plain bearing. Our Engineering Staff will 


Tractor equipment, such as ploughs, 


be glad to lend a hand in design analysis and bearing selection. coulters, rakes, elevators, etc. 
T i T NEEDLE 4 s THE TORRINGTON COMPANY LTD 


Works: Torrington Avenue, Coventry 
Pc Now available from our English factory. London Office: 7-10 Eldon Street, B.C 2 
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Iron, Steel & Aluminium Alloy Castings 
ron, steel & Aluminium Alloy Castings 
parréern& Specification 
. SAYNER LANE, LEEDS 10 Telephone: LEEDS 29466 
H 69 


new bearings 


Equivalent and interchangeable with bearings 
of American type and manufacture. 

Our catalogue MAX/54 giving full details of 
dimensions, cage, lip, circlip, and full of 
roller types, arrangements, special features, 
etc., is available on application. 

Also the Equivalents and Useful Data 
Booklet C.1340/53, 


LLER BEARINGS 


p, and a pi 


HEAD OFFICE FERRYBRIDGE, KNOTTINGLEY, YORKS 


In addition Pollard Bearings manufacture Ball, 
TELE : KNOTTINGLEY 320. 


Roller and Thrust Bearings (Cat. BRT) 1053), 
Solid and Flexible Roller Bearings (Cat. RFX). 

Zransmission Equipment and Plummer ache 

Blocks (C, TR. 27/2). Self-Lube Pl LONDON OFFICE: 6 ST. JAMES’ PLACE, S.W.1, 

ocks (Cat. TR. 27/2). Self-Lube Plummer TELE: HYDE PARK 9248/9, 

Blocks (Cat. SL/54). Automobile and Tractor 
Replacements (Cat. BRM/54). Clutch 

Withdrawal & Water Pump Spindle Bearings CANADIAN POLLARD BEARINGS LTD. 


(Cat. CWFP/54). 1103/5 BEAVER HALL HILL, MONTREAL. TELE: UN, 6-5774. 


PO 
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for 
brazing 


casehardening 


heat#tteatment... 


BRAZING 
STRiP 


The ‘Cassel’ 
Heat-Treatment Service 
offers a complete range of 


salts, furnaces and technical 


BRAZING STRIP 


advisory facilities to meet 


all problems. Brazing, for Joint designs suitable for brazing. 


example, may be carried 
out in batch-type or auto- 
; The salt-bath method of brazing offers these advantages : 
matic furnaces, and there 
are salt baths suitable * Accurate control of temperature. 
for brazing over the * Rapid operation and greatly reduced labour costs. 
temperature range * Scale-free finish—less work in finishing operations. 


from 650-1150°C. * No excess brazing metal on the finished joint. 


...consult the 


‘Cassel’ heat-treatment service 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1 
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Disappointed, but undaunted, 


designer resolves 


to battle on. 


"Ss 
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BRAKE 


Into our testing department, from time to time, there bursts some member 
of the CAPASCO research team, bearing in triumph “ to-morrow’s perfect 
brake lining’. When a short run on the dynamometer reveals that, though 
it has unquestionably got something, it still falls short of actual perfection, 
our friend creeps back, disconsolate, to his lair . . . Before many days are out, 
he, or someone else, will be back again, with some other small but equally 


solid improvement. Earth-shaking? Hardly; but it is on such small 


advances that supremacy is built. ‘ 


MOULDED BRAKE LININGS 


THE CAPE ASBESTOS COMPANY LTD. 
114-116 Park Street, London, W.I. Tel: GROsvenor 6022 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 


‘DONCASTERS © 
IL 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS » DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 


F.36 


74 AUTOMOBILE ENGINEER, July 1955 


— 
1) 


... the first 
scientifically designed 


flexible mounting 
fitted to the 
1.F.S. of a Production Car 


To minimise the transmission of 

road noise to the body by the © 
coil springs, Silentbloc Frustacon 

mountings have been incorporated 

in the I.F.S. of the 1952 Rover ‘75’. 

This notable step forward in the 

reduction of noise is another 

example of co-operation between 

car manufacturers and Silentbloc 

Ltd. 


hich provi 
ng, 
spring ot! 


The mow 
tem. he 
feted in an systemcom of 
“Frustacon at the top of 
joc s, may be 
n rate 


MANOR ROYAL, CRAWLEY, SUSSEX 


Tel. Crawley 2100 
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a wide range of 
dest 
AND 
Silentb 
4 
YEARS. 
75 


RENOLD CHAINS LIMITED - MANCHESTER 


STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. - ALLARD - ALVIS 
ASTON-MARTIN - AUSTIN 
AUSTIN-HEALEY - BRISTOL 
CITROEN DAIMLER 
FORD - FRAZER-NASH 
HILLMAN - HUMBER 
JAGUAR JENSEN 
LAGONDA 

LANCHESTER M.G. 
MORGAN MORRIS 

RILEY - ROVER - SINGER 
STANDARD 

SUNBEAM 

TRIUMPH VAUXHALL 


WOLSELEY 
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60% 


IN 1954 


Molybdenum was used in 60°, of the alloy steels made in 1954 in Britain 
for the construction of components for machinery, automobiles and 
other products subjected to high stresses. 

It needs only a small addition of Molybdenum to improve the physical 
properties of steel, and it often enables the steelmaker to lower the 
proportion of scarce elements. 

In the United States, Molybdenum is used in 87°, of the high-speed tools 
such as drills, cutters, lathe-tools, hack-saws, etc., which not only give 
better service, but at the same time cost less. In this field Molybdenum 
enables the steelmaker to reduce the amount of costly elements, and the 
present trend towards the greater use of Molybdenum is being accelerated 
by economic necessity. 

In planning to use Molybdenum, steelmakers and users are on safe 
ground — for in Colorado we have vast Molybdenum resources which 
should serve the steel industry for the next 300 years: furthermore, the 
cost of ‘ Moly’ is far more stable than that of most other elements, and 
has fluctuated to only a fractional extent. 


YOU CAN BE SURE OF SUPPLIES OF MOLY 


PRONOUNCED ‘MOLLY’ 


CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 99 PINSTONE STREET, SHEFFIELD, 
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A The use of anti-friction bearings in 
the hubs of vehicles is universally 
mm acclaimed. We can design to suit 

f your requirements or you can 


choose from our extensive ranges. 


| Here are four examples. 


Front hubs-—light 


BALL AND ROLLER 


BEARINGS 
Fitted to hubs since 1904 


CHELMSFORD, ESSEX 


HOFFMANN MANUFACTURING co 


78 AUTOMOBILE ENGINEER, July 1955 


ny 4 CT | 
| 
| 
NA 
Rear -Semi-floating 
7 \ | 
4 
( 
| 
+ 
A 
0 
THE 


HYDRAULIC 


MODEL ZSE 125 


CONSIDER THESE FEATURES: 


* Powerful Hydraulic Jaws ensuring quick and 
positive clamping of the material. 


% Wrapping motions of the Jaws pees material 
waste and enable the material to be brought in 
under the tool. 

% Jaws can be moved outwards or inwards, parallel 
or at a tangent. 


% Centre table can be operated hydraulically and 
rotated through 90°. 


% Completely remote control operation by means 
of push button and hand lever from a Miiller 
self-contained hydraulic umit. 


% Counter draw attachment for drawing recess 
whilst the job is still on the stretch forming tool. 


% Inexpensive wood or concrete dies can be used. 


Table, Hydraulically operated ...50” x 14” 
Vertical Hydraulic Movement ... 18” 
Vertical Hydraulic Pressure  ... 125 tons 


Centre Table operated 
ally and rotates 


Hydraulic Clamping Jaws Adres 100 tons 


Counter Drawing Attachment 
Pressure 50 tons 


We invite you to send us component 
drawings. 


THIS MACHINE IS IDEAL FOR 
AUTOMOBILE AND AIRCRAFT PARTS 


[= Our showrooms are only a few 
minutes from London Airport. 


Sole 


HAMPTON ROAD WEST- HANWORTH HAM. MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 
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may bring tears to the eyes of the jury—but something 
more than fine words and flowery phrases are needed when 
you are selling to the Motor Industry—which is what 
we’ve been doing for close on fifty years. We started up 
our works in Coventry right in the heart of the new 
industry when the wheels first began to turn. We have 
grown up with it—and in a world where many have 
gone to the wall we are proud to have survived and 

even flourished in a modest way. Which proves that 

what we make and supply to the car firms must 

be pretty good—such things as Trim Assemblies, 

Seats and Squabs, Cushions, Hoods, Carpets, Screens, 

Tilt Covers for lorries and W.D. vehicles, tractor 
covers and so on. We have also developed a plastic 
extrusion and moulding side to the business—if you 
want anything with knobs on! Although we are quite a 
small ‘‘family’’ concern with a payroll of some 150 people, 
we are proud to have some of the biggest names in the 
Trade on our books—as customers. This doesn’t mean 


we've no time for the smaller enquiry—just try us. 


oventry |) | \)jundries 


COVENTRY MOTOR AND SUNDRIES CO LTD 
SPON END, COVENTRY. TEL: COVENTRY 64908 


Cogent 
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Royal Enfield are making sure 
with HARPER quality 


The engine of the Royal 
Enfield “500 Twin” motor- 
cycle in standard trim develops 25 B.H.P. at 
5,750 R.P.M. and can reach 7,000 R.P.M. The 
crankshaft is a Harper casting. The Enfield 
Cycle Co. Ltd. say: “The excellent machining 
properties of the material, together with its 
mono-bloc construction, make this a much 
simpler production proposition than a built-up 
crankshaft, besides ensuring that it runs dead 
true at all times.” 

Harper quality covers iron castings, and also 
metal pressings, machining, enamelling and 
other finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. 


JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 


HARPER 
CASTINGS 


MANCHESTER OFFICE : c/o B. J. Brown & Partners Led, 2486/9, Royal Exchange, Manchester, 2 H. 314 
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The E.O. 600/95 Flat Engine 


in the 


LEYLAND ROYAL TIGER CHASSIS 


AP MARK 
ON ALL VANDERVELL 
PRODUCTS 


VANDERVELL 


BEARINGS AND BUSHES 
ad ctiginal equipment 
VANDERVELL PRODUCTS LIMITED ' WESTERN AVENUE * ACTON W3° LONDON 
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ACCURATE SPEED CONTROL 


The static friction which hampers the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 
steel balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 

Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 
Iso- 


THE ISO-SPEEDIC COMPANY LIMITED, COVENTRY 


: 


At every stage of manufacture the component 


parts of {0SIP" bearings are subjected to many stringent 


tests to ensure long and satisfactory service. This illustration shows the inner 


ring of a spherical roller bearing being tested magnetically to ensure that it is free from fine cracks 


or material imperfections. 


Such care in manufacture is your guarantee of reliability and lasting satisfaction in the 


finished product. 


THE SKEFKO BALL BEARING COMPANY LIMITED * LUTON ° BEDS. 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER. 


G 106 
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Exhaust Valve Corrosion 


LTHOUGH motorists generally acclaimed the re- 
introduction of premium grade fuels, criticisms are 
now being made that their use causes accelerated 
exhaust valve corrosion. Experience, both in this 

country and America, does suggest that, in comparison 
with regular grades, premium fuels tend to cause increased 
corrosion. This is the price that has to be paid for fuels 
that will operate satisfactorily at high compression ratios. 
There is no immediate prospect that the problem will be 
solved or even alleviated by developments in fuel tech- 
nology, and, at the moment, hopes of improvement lie 
with engine designers and metallurgists rather than with 
fuel technologists. 


Points of attack 


Corrosion may attack valves in various ways. As all 
automobile engineers know, by far the most serious and 
most frequent is corrosion of the seating face. This 
causes an imperfect seal and allows gas to leak past the 
valve face. The leakage not only has an immediate effect 
on the efficiency of the engine, but also leads to a rise in 
valve head temperature, which may be in the order of 
200 deg C. This temperature rise accelerates the corrosion 
reaction until finally the valve cannot effectively close the 
combustion chamber. 

Corrosion of the top of the valve is also frequently en- 
countered. This is nothing like so serious as valve face 
corrosion, since it does not affect the functioning of the 
valve. It may, however, cause the valve to fail through 
loss of strength. Corrosion may also affect the valve stem. 
This can lead to breakage through the corroded section, with 
considerable consequential damage to the engine. Fortun- 
ately, failures of this character are rare. 

To minimize face corrosion it is fairly common practice 
to weld a highly corrosion-resistant material to the base 
material of the valve, but even with this type of valve there 
may be fairly rapid deterioration at the junction of the two 
materials. The corrosion agents preferentially attack the 
valve base material and weaken the support for the welded 
layer. Such corrosion causes distortion and cracking of 


the valve face. 

How far corrosion is caused by direct attack from 
elements in the exhaust gas stream, and how far by deposit- 
forming elements, has not been definitely established. It is 
known that tetraethy! lead has some effect and that sulphur 
and other impurities in the fuel also cause corrosion. 


JULY, 


1955 Price 3s. 6p. 


Deposit-forming elements in the fuel or lubricating oil 
may also influence corrosion by forming deposits between 
the valve and its seat. Such deposits may lead to solid- 
state reactions which induce corrosion. Local ruptures in 
the deposit layers will permit combustion gas leakage, 
which will lead to higher valve temperature with accelerated 
valve corrosion. Any free oxidation in the exhaust gas 
stream will also cause oxidation of the valve material. 


Fuel and lubricating oil 


There is no doubt that products from the fuel and the 
lubricating oil are the chief agents in causing exhaust 
valve corrosion. So far as fuel is concerned, there does 
not seem to be any prospects of developments that will 
lead to reduced corrosion; on the contrary, to deal with 
increasing compression ratios, fuels will probably include 
additives which will increase corrosive tendencies, Oil 
technologists have, however, done something to improve 
matters by providing detergent lubricating oils. If these 
oils are used from the start of an engine’s life, there is 
good reason for thinking that deposit formation will be 
greatly retarded, with a consequent reduction in corrosion. 
However, while detergent oils may afford a part solution 
of the problem, much more can be effected by engine 
design and by metallurgy. 

It is not uncommon to find considerable variations in 
valve temperatures between engines of different design, but 
substantially similar displacement and output, and as 
temperature has an important influence on the tendency 
for corrosion to develop, this aspect of engine behaviour 
warrants more attention than it is often given. In addition 
to better cooling, which is an obvious step, improved 
engine breathing can help by reducing engine deposits. 
Valve rotation can also lead to considerable improvement. 


Valve material 


The problem of valve material is one of economics 
rather than metallurgy. Several highly corrosion-resistant 
materials are available for valves; unfortunately, they are 
relatively expensive and difficult to work. The use of 
protective coatings may prove a more profitable line of 
approach. In this country, the Brightray coating made by 
Henry Wiggin and Co. Ltd. has proved very successful 
in helping to combat corrosion. In America, General 
Motors have developed the Al-Dip process by which a 
coating of commercially pure aluminium is applied to the 
valve, either by a hot dip or a metallizing process. The 
aluminium reacts with the iron in the valve steel to form a 
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complex compound that is very corrosion-resistant. Engine satisfied. Then, provided the camber, castor and other 


tests on coated valves have shown that the life is increased 
from two to four times. 


Suspension and Steering 


XPERIENCE of many makes of cars produced in 
this country and abroad indicates that, in general, 


both suspension and steering systems leave much 

to be desired. Power steering appears to have 
come to stay in America, and two manufacturers, one in 
the United States, and the other in France, have recently 
thought fit to depart from the conventional suspension 
arrangements. We refer, of course, to the new Packard 
arrangement and the Citroen hydro-pneumatic system. 
It is also worth noting that, in America, Ford and Chevrolet 
have adopted ball-joint front suspension for their 1955 
models. In fact, it has been predicted that this type of 
front suspension will oust all others within five years in 
the U.S.A. 

However, none of these innovations can yet be said to 
have withstood the test of time in normal service under 
different conditions throughout the world. Doubtless, 
conservative manufacturers will wait sceptically to see what 
develops, while the more progressive continue to experi- 
ment and test, aiming all the time at being able to offer 
something that is better than current practice and, at the 
same time, fully proved. 

Even with conventional suspension and steering systems, 
there is still much room for improvement. It is not un- 
common to see designs that in the development stage were 
obviously found to be fundamentally wrong so far as 
steering was concerned, but subsequently were improved 
by various devices, such as offsetting the rear axle relative 
to the spring centre, until they were acceptable, at least to 
the majority of users. 


Weight distribution 


Interaction between steering and suspension is complex 
and, of course, is always given careful study. However, 
other features that are of even greater significance are 
often left to chance in the design stage. One of these is 
the centre of gravity position. If the division of weight 
between the front and rear wheels is equal, at least the 
basic fundamental requirement for good handling is 


geometrical features of the suspension are correct, minor 
adjustments can, for example, be made to tyre pressures, 
to give slight under- or oversteer characteristics to suit 
individual preferences. In these circumstances, the final 
adjustments can be effected with the confident knowledge 
that after they have been carried out the vehicle will still 
be inherently stable. On the other hand, if the vehicle is 
fundamentally unsound, in that its centre of gravity position 
is incorrect, it can mever be made more than merely 
satisfactory. 

The centre of gravity position, in view of its significance, 
merits much more attention than it is currently given. 
Accurate records of its position in each new model that is 
introduced are useful. Nor is it sufficient to record only 
the front/rear weight distribution, for while the weight 
distribution along the longitudinal axis is of importance 
so far as steering characteristics are concerned, the vertical 
disposition of the main masses has a marked influence on 
roll during cornering and on roll-on under braking condi- 
tions. Most designs are almost symmetrical about the 
longitudinal axis, so it follows automatically that the 
lateral position of the centre of gravity is approximately 
mid-way between the sides of the vehicle; nevertheless, in 
less conventional designs this is not necessarily so. 


Track width and wheelbase 


Two fundamental considerations are frequently dis- 
regarded. One is that a wide track gives good handling 
characteristics and the other is that a short wheelbase leads 
to instability. With modern body styles there is a temptation 
to keep the track as narrow as possible to economize in 
materials; this is because an increase of the lateral distance 
between the wheels also involves widening the whole body. 
For this reason it is not uncommon to see on the smaller 
cars a partial reversion to the old-fashioned protruding 
wing type of body design. 

Reduction of costs is also the reason for the tendency 
to keep the wheelbase to a minimum. However, this can 
be a false economy. Vehicles with an unduly short wheel- 
base tend to spin readily, particularly on slippery road 
surfaces. For this reason, such cars get a bad name and 
the demand for them falls off. As a result, the production 
run cannot be maintained for such a long period as for 
more popular models. 
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HAT the new overhead valve 

engine for the Hillman Minx 

models has been introduced as 
an alternative to the well proved side 
valve unit of earlier design is, of 
course, well known. Some time ago, 
the side valve engine reached the peak 
of its development, and it is now 
difficult to envisage any direction in 
which significant improvement could 
be made simply by modification. In 
introducing the new engine, the manu- 
facturers have decided that it should 
begin its course of development at a 
stage ahead of that at which the earlier 
design has terminated. Thus, the 
principal aim has been at the design 
of an engine that is capable of con- 
siderable further development to meet 
the ever-increasing demands that are 
likely to be made in the future on 
engines of this type. In fact, there is 
every reason to consider that basically 
this engine will not be out-dated even 
ten or fifteen years hence, although it 
will, no doubt, be subject to periodic 
modification. 

In recent years in Europe, the trend 
has been for the power requirements 
for almost every class of vehicle to 
increase slowly but surely. This trend 
has been most marked in the United 
States, where the great demand for 
automatic transmissions based on 
hydrodynamic drives has greatly in- 
creased power requirements. Whether 
comparable increases in output will be 
called for when two-pedal controls are 
introduced in this country is open to 
doubt. Economic conditions on this 
side of the Atlantic are likely to force 
the development of more efficient 
forms of automatic and semi-auto- 
matic transmissions. However, it is 
unlikely that any manufacturer in this 
country would introduce a new power 
unit without taking these factors into 
consideration and allowing for any 
probable contingency. 

The new engine has been designed 
in such a way that its power output 
can be increased appreciably without 
its approaching too closely the point 
where factors of safety become so 
small as to make the unit unreliable. 
For example, it is apparent that the 
bore diameter could be increased by 
about 4 in if required. Moreover, the 
compression ratio could be raised, 
since the bearing areas are more than 
adequate for the current rating of the 
engine. This is a good feature, because 
the oil companies are continually 
improving the anti-knock properties of 
their fuels and it seems likely that this 
will lead to further increases in 
compression ratios among quantity- 
produced cars in general. No doubt, 
also, the crankshaft of this engine is 
stiff enough to enable the unit to be 
run at higher speeds if necessary. 

A bore:stroke ratio of 1:1 has 
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HILLMAN MINX O.H.V. ENGINE 


1°39 Litre Unit of Exceptionally Sturdy Design 


SPECIFICATION 
Four cylinders. Bore and stroke 3 in 
(76-2mm)x Jin (76:2mm). Swept 


volume 85 in® (1,390 cm*). Maximum 
b.h.p. 43 at 4,400 r.p.m. Maximum 
b.m.e.p. and torque respectively, 118 
Ibjin® and 796\b-in at 2,200-r.p.m. 
Compression ratio 7-0:1. Forged, 
three-bearing crankshaft, fully balanced. 
Overhead valves, push rod operated, 
with camshaft in crankcase. Zenith 
30 Vi carburettor with 22 mm diameter 


venturi, Inverted bath tub type com- 
bustion chambers. A.C. mechanical 
fuel lift pump. 


been adopted. The connecting rod 
length:stroke ratio is 1-92:1. At the 
speed at which maximum b.h.p. is 
developed, the mean piston speed is 
2,200 ft/min. The maximum b.m.e.p. 
is 118 lb/in* at 2,200 r.p.m. The b.h.p. 
per square inch piston area is 1-52, and 
in terms of b.h.p/litre, a figure of 31 
is obtained. Since the engine, complete 
with clutch-housing, dynamo, starter, 
air cleaner and fan and front mount- 
ings, weighs 330 lb, the output in terms 
of b.h.p/Ib is 0-13. The overall 
dimensions of the unit are: length, 
from fan to bellhousing joint face, 
23% in; height, without the air intake 
silencer, 27 in; width, 17 in. 


Cylinder block and crankcase 

An integral cylinder block and 
crankcase unit of cast iron is employed. 
The camshaft is housed on the right- 
hand side. Its axis is about 34 in above 
and 3in to one side of that of the 
crankshaft; therefore, the camshaft 
cell only reduces the depth of the 
water jacket on that side of the 
cylinders by about jin. The water 


jacket extends up to the level that is 
reached by the top rings of the pistons 
when they are at top dead centre. This 
is a good feature, since it is most 
desirable to make adequate provision 
for the transfer of heat away from the 
upper end of the cylinder walls, par- 
ticularly in the area swept by the 
piston rings. The principal require- 
ments in this respect, of course, are to 
keep the piston temperatures down to 
an acceptable level and also, by con- 
trolling wall temperatures, to minimize 
deterioration of the oil film where it is 
swept by the rings. If these two 
requirements are not met, troubles 
such as ring sticking, groove wear, 
piston failure and excessive rates of 
bore wear are liable to be experienced. 

In the water jacket on the major 
thrust side of the block, a horizontal 
web is incorporated to connect the 
outer wall of the casting to the cylinder 
walls at a level about mid-way 
between their top and bottom ends. 
This has the effect of stiffening the 
cylinders and thus helping to prevent 
them from vibrating: high rates of 
cylinder bore wear are, in some 
instances, thought to be due to cylinder 
vibration. ‘The incorporation of this 
also stiffens the outer wall of the jacket 
and thus helps to reduce the noise 
transmitted through that wall. How- 
ever, it has the disadvantage of creating 
a discontinuity in the section of the 
bore but, as this discontinuity is in a 
relatively cool area, it is unlikely to 
cause distortion. 

Since the cylinder walls are about 
4 in thick, there should be no difficulty 
in increasing the bore to provide an 
engine of slightly larger swept volume, 
should such a measure be desirable at 
a later stage of development. The 


The full flow oil filter on the Hillman Minx overhead valve engine is inclined to improve 
access to the automatic advance and retard mechanism 
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Section through the full flow filter and 
intermediate main journal bearing 


thickness of the upper decking of the 
block is about 1s in and in general the 
wall thickness of the water jacket and 
crankcase is 7‘ in. Thus, there are no 
violent changes of section, so the block 
should be free from distortion. More- 
over, because of the generous thickness 
of the sections, the stiffness of the 
casting is more than adequate. This 
should help to lead to silent running 
and a low rate of bore wear. 

The skirt of the crankcase extends 
down to a level of about 4 in below 
the axis of the crankshaft, and the 
main journal bearing cap seating faces 
are shouldered to a depth of } in to 
locate the caps laterally. This arrange- 
ment gives adequate support for the 
main journals. Moreover, in the area 
in which the bearing loads are directly 
applied, the crankcase is compact and 
therefore rigid; this helps to keep 
crankcase vibration, and therefore the 
noise transmitted from the engine, to 
a minimum. By the adoption of this 
short-skirted layout, the manufacturers 
are able to employ a transfer type 
broaching machine to prepare the head 
and sump joint faces, the mounting 
platforms for the oil filter and ignition 
distributor, and the main journal bear- 
ing housings. The front and rear 
joint faces are machined between two 
pairs of end mills, one for the roughing 
cut and the other for finishing. 

Some manufacturers extend their 
crankcase walls below the axis of the 
crankshaft and locate the bearing caps 
between deep shoulders in the end 
walls and transverse webs that support 
the main bearings. This measure, 
because it increases the overall depth 
of the casting, increases the stiffness 
so far as reaction of vertical forces is 
concerned; it also facilitates the sealing 
of the sump joint face at each end. 
However, it introduces production 
problems. Moreover, the increased 


depth of the skirt increases the area of 
the crankcase walls adjacent to the 
source of loading and so tends to 
increase 
them. 


the noise transmitted by 
It also adds to the weight of 
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the engine. The short-skirted design 
is generally considered to be adequate 
for a moderately rated engine of this 
type. 

A pressed steel sump is bolted to 
the broached face at the lower edge of 
the skirt. At each end, it has a semi- 
circular cut-out, which is lipped to 
seal on a cork strip round the bearing 
cap. A separate well, also of pressed 
steel, is seam-welded in an aperture 
about 6in back from the front of the 
sump. In this way, the sump is made 
to clear the front cross member of the 
vehicle structure. A dished baffle is 
spot welded over this well. The edges 
of the sump are pressed to form a 
shallow, inverted channel _ section 
flange. In this channel section, two 
stiffening strips, about 4 in thick, are 
seated, one each side, to ensure that an 
oil-tight joint is obtained when the 
sump is bolted up to its seating face. 
A two-piece, Corbex washer is fitted 
between the joint faces. 


Crankshaft, connecting rods 
and pistons 

The three-bearing, En9T crankshaft 
is fully balanced. All the white metal 
lined steel shell type main bearings 
are ljin longX2}in diameter. The 
estimated maximum bearing pressures, 
on the projected area, are: intermediate 
1,217 lb/in*; front and rear 780 ib/in*. 
Thus, the bearing areas are all more 
than adequate for this engine rating. 
A circumferential groove is machined 
in the bearing face of each shell. Ribs 
round the caps ensure that their stiff- 
ness is adequate to prevent distortion 
when their holding down bolts are 
tightened. If adequate support is not 
furnished, bearing shells tend to close 
and their ends may even make metal- 
to-metal contact with the journals. 

The crank pins are 1j in diameter 
and the white metal lined steel bearing 
shells in the big ends are {4 in long. 
This gives an estimated maximum 
bearing pressure of 1,320 lb/in’, so 
the loading of these bearings is rela- 
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Engine performance curves 


tively light. There is no oil grooving 
in the bearing faces. The big ends 
are split at right-angles to the axes of 
the rods. They can be withdrawn 
through the cylinder bores, so it is not 
necessary to remove the crankshaft to 
dismantle the piston and connecting 
rod assemblies. 

Forged H-section connecting rods of 
En 15 are employed. Their minimum 
cross sectional dimensions are 4in 
wide over the flanges X {# in deep X 4 in 
web thickness, and they weigh 1-62 lb, 
compicte with the bearings. Phosphor 
bronze bushes, { in inside diameter x 
14 long, are pressed into the small 
end eyes. A in diameter counter- 
sunk hole is drilled in the upper end 
of the rod to allow oil to splash into 
the bearing. Balancing of each rod is 
effected by machining metal from two 
bosses, one on the upper end of the 
rod and the other on the big end 
bearing cap. 

Plain, tubular section gudgeon pins, 
,in outside diameter inside 
diameter, are employed. They are 
located by Seeger type circlips in 
grooves in the bores of the piston 
bosses. Many manufacturers favour 
plain tubular section pins because their 
strength and stiffness can be predicted 


The two pieces of the deep, pressed-steel sump are seam-welded together 
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reasonably accurately, whereas those 
of internally stepped or tapered pins 
cannot. These pins are of En 206. 
They are case hardened to Rockwell 
C58. The surface finish specified is 
6 micro-in on the outer periphery. A 
hole is drilled vertically through each 
piston boss to allow oil to splash in to 
the bearing surfaces in the cross holes. 
The effective bearing length in each 
cross-hole is in. 

The flat-crowned pistons are of low 
expansion aluminium alloy. They are 
of the slotted skirt type. Pistons of 
this type are generally used in private 
car engines, because they can be 
readily made to fit the bore accurately. 
Also, their natural resilience enables 
them to take up most of the clearance 
between the skirt and the cylinder wall 
under cold as well as hot running con- 
ditions. As a result, the engine always 
tends to run quietly. Pistons of this 
type are also favoured for servicing 
replacements, since they readily adapt 
themselves to worn cylinder bores, 
and alignment is not critical. The 
pistons in this engine have horizontal, 
thermal slots beneath the ring belt to 
control the heat flow down the skirt 
and thus prevent local overheating. 

In each piston there are two com- 
pression rings and one oil control ring, 
all above the gudgeon pin. At the 
top, a plain, rectangular section com- 
pression ring is employed. Its gap, as 
fitted, is 0-009-0-014in. The cross 
sectional dimensions are: face width 
0-0781-0-0771 in, and radial thickness 
0-122-0-115 in. Between the ring and 
the groove the side clearance is 0-0035- 
0-0015 in, and the depth of the groove 
in the piston is 0-0806-0-0796 in. The 
second compression ring is of the same 
dimensions but is taper faced. A 
slotted oil control ring is employed. Its 
gap is the same as that of the com- 
pression rings, as are its radial 
thickness and side clearance. The face 
width is 0-1563-0-1553 in and the depth 
of this groove in the piston is 0-1588- 
0-1578 in. 
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A simple, leaf spring tensioner bears against 
the timing chain 


Timing gear, camshaft and valve gear 

The timing drive arrangement is 
conventional but the assembly in front 
of the sprocket on the 1} in diameter 
extension of the crankshaft is unusual. 
A lip type oil seal is not employed. 
Instead, the hub of the fan belt pulley 
has an oil return groove machined on 


_it and operates in a jin longX17in 


inside diameter sleeve welded in an 
aperture in the timing-drive cover. 
The inner end of the sleeve is lipped 
outwards so that oil draining down 
from the cover does not run over it on 
to the hub of the pulley, and a dished 
oil thrower ring is clamped between 
this hub and the timing drive sprocket. 
There are alternative pulleys, one is 
of unusual design in that it is a one- 
piece pressing which, together with a 
circular backing plate, is brazed on to 
a spigot on its cast iron hub. 

A special bolt, which incorporates 
the dogs for the starting handle, retains 
the whole assembly. The head of this 
bolt is a Mazak die-casting on a jin 
diameter stud; it is screwed into the 
front end of the crankshaft extension. 
A tab washer registers in the keyway 
in the hub of the pulley to lock the 
bolt. The pulley and the sprocket 


The skirt of the crankcase terminates at a level about 4 in below the axis of the crankshaft: 
this facilitates machining 
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are driven by a single Woodruff key. 

A two-strand chain, of jin pitch, 
transmits the drive to the half speed 
wheel, the centre of which is 44 in 
from the centre of the drive sprocket. 
A Woodruff key transmits the drive 
between the half speed wheel and the 
camshaft. The wheel is retained by a 
Ys in thick plate pulled against the end 
of the camshaft by a 4 in diameter set 
bolt, locked by a tab washer that 
registers in a keyway in the wheel. A 
Ys in thick thrust plate bolted to the 
front wall of the crankcase registers 
between the half speed wheel boss and 
the front bearing of the camshaft. 

All three bearings of the camshaft 
are fitted with Vandervell L2866C 
bushes, This is a good feature, since 
it helps to ensure that the engine will 
run quietly for most of its life between 
major overhauls. Moreover, replace- 
ment of the bearings, when they are 
worn, is relatively easy. All three 
bearings are 1} in inside diameter. It 
is not unusual for the intermediate and 
rear bearings to be shorter than the 
front one because they are not so 
heavily loaded. However, in this 
engine they are all lin long in the 
interests of rationalization. 

The camshaft is of cast iron and the 
cams are chilled. Between the cams 
it is lin diameter. The cam profiles 
have been designed to give silent 
operation and to avoid characteristics 
that would apply unduly severe loads 
to the valve gear. At 3,000 engine 
r.p.m., the maximum negative accelera- 
tion of the tappet, on the nose, is 
1,298 ft/sec? and the maximum posi- 
tive acceleration, on the flank, is 
3,967 ft/sec?. The nominal period of 
the cam is 126deg and the lift is 
0-255 in. ; 

Chilled cast iron tappets of the 
piston type are employed. They are 
Zin diameter. A single drain hole is 
drilled near the base of each to allow 
oil to drain away. The wall thickness 
of the tappets is only about ¢r in. 
Thus, they are of light construction 
and inertia loading of the valve gear 
train is kept to a minimum. 

The push rods are } in diameter and 
their effective length is approximately 
10}in. On each, a spherical lower 
end and a cupped upper end are upset. 
At one end of each cast iron rocker is 
the usual tappet adjusting screw and 
locking arrangement; the pad at the 
other end is chilled. The rocker ratio 
is 1-30:1. 

A two-piece rocker shaft arrange- 
ment has been adopted. Each shaft is 
7kin long X Hin outside diameter. 
Because of their short length, they are 
easy to machine accurately, and the 
two small assemblies are slightly easier 
to mount on the engine than a single 
large one would be. Each shaft 
assembly comprises two pedestals with 
the rockers on each side of them and 
a coil compression spring in the centre 
to hold the inner pair of rockers 
against the pedestals. Small! conical 
spiral springs are fitted at each end to 
hold the outer rockers against the 
pedestals. Hairpin type spring 
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clips in grooves round the 
end of the shaft retain these 
springs. 

A cupped steel plug is 
pressed into a counterbore 
in the front end of the 
forward shaft and the rear 
end of the rearmost one. 
An adaptor for the lubri- 
cating oil supply-union is 
fitted between the two 
shafts: spigots on_ the 


Material 


Head diameter 
Throat diameter, port 


Stem diameter 
Diametral clearance in guide 0-003 -0-0015 in| 0-004-0-0025 in 
| Seat angle on valve and head 45 deg 


Face width on valve 


AUTOMOBILE 


ENGINEER 
VALVE DATA 
Inlet Exhaust 
En 52 En 59 (XB) 


1:374-1:370 in 1:114-1'110 in 
1-25 in lin 
0-3110-0°3105 in 0°310-0-3095 in 


44 deg 35 min 
d 


an 
44 deg 45 min 
0-10 in minimum 


adaptor fit into counterbores = Spring material En 49C En 49C 
in the adjacent ends of the (Range 3) (Range 3) 
shafts. The pedestals are Spring rate: 
of STA7/AC4 cast alu- ana in 
minium which, by virtue of ¢ Cutt 

- Spring length, free: 
their relatively high co- 

inner 1°82 in 
efficient of expansion, re- outer 2°10 in 
duce the tendency for the Spring length, installed: 
tappet clearance to close as inner 1:53 in 
the engine warms up. To outer 1:65 in 


locate the shaft, one of the 
pedestal holding down bolts 
in each of the intermediate 


inner 
outer 


| Spring surge frequency: 


22,700 cycles/min 
20,400 cycles/min 


Number of coils: 


pedestals registers in a inner 6°25 
groove machined in the outer 5 
periphery of the shaft. ' Coil outside diameter: 

The valves are arranged inner 0-883-0-877 in 
in-line in a vertical plane. outer | 1°16 in 
A conventional two-spring Wire gauge: 0110 i 
assembly is fitted to each. 
The lower ends of the 

: - Spring retaining method Cup and split cotters 
springs seat in a shallow Valve lift 0331 in 
counterbore round the valve Rocker ratio 1-30 


guide housing and their 
upper ends bear against a 
shouldered washer retained 
by split tapered collets. 
Rubber rings are fitted in | 
the lower ends of the 
shouldered retainer washers 
of the inlet valves to prevent 
excessive quantities of oil 
from flowing into the guides. 
The upper ends of the inlet 
guides are chamfered for 
the same purpose. 

All the guides are of plain cylindrical 
section. Those for the inlet valves 
are approximately 2}in long, while 
those for the exhaust valves are about 
24in. The lower ends of the exhaust 
guides are chamfered to help to break 
away any carbon that might build up 
round the valve stems. Also to prevent 
carbon build-up, each exhaust valve 
stem is undercut between the neck and 
a point about } in inside the lower end 
of the guide when the valve is in the 
closed position. This prevents the 
portion of the stem that is swept by 
the exhaust gases from coming into 
direct contact with the oil film in the 
guide. The lower ends of the exhaust 
valve guides terminate just inside their 
housings so that they, too, are not 
swept by the hot gases. This also 
ensures that they are well cooled. 
Again, this is mainly to prevent carbon 
build-up, but it also helps to avoid 
bell-mouthing. 

The inlet valve guides do not need 
to be so well cooled and, since their 
ports are larger in diameter and are 
less sharply curved than the exhaust 
ports, as viewed in end elevation, their 
housings in the cylinder head are not 
so long. Nevertheless, the stems 


Valve crash speed 
Valve guide material 
Valve guide length 
Valve guide inside and 
outside diameters 


5,500 engine r.p.m. 
cast iron 
2:15 in 2°42 in 


03135-03125 in i.d. 
0:5640-0-5636 in o.d. 


| Tappet clearance 0-14in 
Valve opens 
Valve closes 
Ignition timing 


11 deg B.T.D.C, | 53 deg B.B.D.C. 
55 deg A.B.D.C. 13 deg A.T.D.C. 
12 deg or 8 deg B.T.D.C. 
according to grade of fuel used 


of both the inlet and exhaust 
valve guide housings are 
machined square to the axes 
of the guides to facilitate the 
machining of the bores of 
the housings. 

Valves with flat-topped 
heads are fitted. Some 
manufacturers favour this 
type, because they offer a 
minimum of surface area to 
conduct heat from the burn- 
ing gases in the combustion 
chamber. They are also 
lighter than the mushroom 
type and so the inertia load- 
ing on the valve train is kept 
to a minimum. The ratio 
of the inlet valve head 
diameter to that of the 
exhaust valve is 1-7:1. This 
is high, as also is the ratio 
of the inlet valve throat 
diameter to cylinder bore, 
which is about 0-417:1. 


Cylinder head, manifolds 
and carburettor 

The cast iron cylinder 
head is about 31s in deep x 
64 in wide X 164 in long. It 
is of simple yet sturdy design 
and the main masses of 
metal are disposed as sym- 
metrically as possible to 
avoid thermal distortion. 
Two 4 in diameter studs and 
eight set-bolts, screwed into 
bosses in the top decking of 
the block, are used to pull 
the head down on to its 
ribbed steel gasket. The 
compression, in the head, 
caused by the tightening 
down of the two bolts at 
each end is, of course, taken 
by the end walls of the 
casting. All the other bolts 


require to be adequately supported. It are positioned close to the side walls, 
has, therefore, been necessary to two between each pair of cylinders, 
extend the guides into the inlet ports, and the casting is stiffened locally by 
otherwise they would be too short to an internal rib standing about 4in 


furnish this support. The lower ends above 


A two-piece rocker shaft is employed and the lubricant is fed into it through an adaptor 


the lower deck of the head 


between the two adjacent ends 
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casting and extending laterally between 
the bosses through which the bolts are 
passed. The push rods pass through 
holes in flanges on the right-hand side 
at the top and bottom of the casting, 
and they are enclosed by mild steel 
tubes, pressed and peened into these 
holes. The water jackets are cored 
all round the housings of the inlet 
valve guides as well as those for the 
exhaust. Similarly, the exhaust valve 
seats are completely surrounded by 
coolant. 

The combustion chambers are of 
the inverted bath-tub type and are 
offset to the right-hand side of the 
cylinders. This arrangement enables 
the sparking plug bosses to be incor- 
porated on the right, where the plugs 
are readily accessible for servicing. 
It also leaves a shoulder on the left- 
hand side, which serves to give a 
squish effect and also to quench the 
end gases in the areas remote from 
the plugs. The plan form of the com- 
bustion chamber is more or less deter- 
mined by the space requirements for 
the accommodation of the valves. The 
combustion chambers have horizontal 
tops so that the valves can be installed 
vertically; this, of course, to a certain 
extent simplifies machining opera- 
tions. As viewed from the side, 
number 1 combustion chamber is 
offset about } in forward of its cylinder 
bore and number 2 about the same 
amount rearwards, The same arrange- 
ment has been adopted in respect of 
numbers 3 and 4 cylinders. This lay- 
out, as can be seen in the illustration 
of the longitudinal section of the 
engine, permits the incorporation of 
an adequate water jacket space 
between the combustion chambers. 
Without this space, thermal distortion 
would be liable to occur because of 
uneven cooling. In addition, the 
arrangement facilitates the flow past 
the inlet valves, because their heads 
are well clear of the cylinder walls. 

The outer edge of the lower flange 
on the right-hand side of the cylinder 
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head forms part of the joint face, to 
which is bolted the pressed steel cover 
of the tappet chamber. The engine 
breather tube is welded into a hole in 
this cover. It has a pressed steel baffle 
over its inner end. This baffle is spot 
welded to the cover. The outer end of 
the pipe is scarfed and extended down 
outside the crankcase to the level of the 
top of the sump well. Air flow past the 
scarfed end tends to extract fumes from 
the crankcase, and fresh air enters 
through a wire-gauze air filter housed 
in the oil filler cap, which is on top of 
the pressed steel rocker cover. 

The cast iron exhaust manifold is 
below the cast aluminium inlet 
manifold; the two are bolted together 
at the centre, where there is a 
thermostatically controlled hot spot. 
When the engine is cold, the thermo- 
static control valve deflects the gases 
into a jacket formed round the junction 
between the inlet gallery tract and the 
riser. A drain pipe is taken from the 
lowest point in the inlet manifold and 
a restrictor is fitted in to prevent undue 
weakening of the mixture in the closed 
throttle condition. 

A Zenith 30 V.I. downdraught 
carburettor, with a 22mm diameter 
venturi is mounted on a 4in thick, 
Cooper’s No. 14 insulating block on 
top of the riser. It is screened from 
radiation from the exhaust manifold by 
an asbestos covered shield. The jets 
are as follows: main 80, slow running 
55, compensating 75, fast idle 1-25 mm, 
progression holes 2110. Fuel is 
supplied by an A.C. mechanical pump 
actuated by an eccentric on the cam- 
shaft. For the home market, an A.C., 
type Q, No, 7222759 air intake silencer 
is fitted, and the export models are 
equipped with an A.C. type No. 
E./AC7066 air silencer and cleaner 
unit. 


Water pump and cooling system 

The water pump is bolted to the 
front wall of the cylinder block. It is 
of conventional design and is driven 


The cooling passages round the valve ports in the cylinder head are particularly well arranged 
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at 0-96 times engine speed. The 2; in 
diameter rotor is pressed on to the rear 
end of the 4in diameter spindle. A 
spring-loaded, moulded rubber water 
seal, with a carbon thrust ring, is 
carried in the nose piece of the housing 
and bears against the front end of the 
boss of the rotor. In front of the seal, a 
thrower ring works in a drainage space. 

A sealed tubular bearing, with the 
rows of balls spaced 1 in apart, carries 
the spindle. It is packed with grease 
on assembly and requires no further 
attention during service. Two grooves 
are machined round the spindle to form 
the inner races. The tubular outer race 
is located by a dowel-ended set screw 
assembled radially into the nose piece, 
with its dowel end projecting into a 
hole in the race. The hub of the 
pressed steel fan and pulley is pressed 
on to the 3 in diameter front end of the 
spindle. 

Water enters the pump from the 
radiator and is discharged into the 
cylinder block, where it cools the 
cylinder barrels and then passes up 
through slots to the head. These slots 
are positioned below the sparking plug 
bosses and as they are adjacent to the 
exhaust ports the cooling water is 
directed over the areas where it is most 
needed. A water outlet and thermo- 
stat valve is bolted to the front face of 
the head. 


Oil pump and lubrication system 

The oil pump is partly submerged in 
the sump, the capacity of which 
together with that of the filter is 8 
pints. An inverted, cupped pressed- 
steel shroud is mounted over the gauze 
strainer on the intake of the pump. 
This shroud prevents sludge and 
particles from settling directly on the 
gauze and also helps to prevent air 
from being sucked in as a result of 
cavitation if the oil level is allowed to 
become too low. 

conventional Hobourne Eaton 
pump is employed. It is driven, 
together with the contact breaker and 
distributor, in the usual manner by a 
spiral gear on the camshaft. The pump 
housing is spigoted into a boss in the 
side of the crankcase. The neck 
between the pump gear chamber and 
the spigot end has an aperture cored in 
its left-hand side so that oil can be 
splashed in to lubricate the lower 
bearing of the drive spindle. The 
upper bearing, in the spigot end, is fed 
from the main gallery. Because of this 
positive oil feed arrangement, it has 
been possible to dispense with the 
more usual phosphor bronze bush 
arrangement at this end. The bore into 
which the spigot fits, breaks into the 
gallery, the restriction of which is 
avoided by the local machining of a 
groove in the spigot. From the base of 
the groove, a rs in diameter hole feeds 
the oil to the bearing surfaces. The 
length of the upper bearing surface is 
2} in and the spindle is 4in diameter. 

Immediately above the spigot, a 
sleeve, incorporating the spiral gear 
that meshes with the gear on the cam- 
shaft, is fitted over the end of the 
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A view of the cylinder head showing the combustion chamber 


arrangement 


spindle. ‘Two jin diameter pegs 
pressed into holes drilled diametrically 
through the sleeve and the spindle 
transmit the drive. The upper end of 
the sleeve is slotted to receive the 
tongue and dowel of the distributor 
drive. To obviate any possibility of 
the distributor being assembled 180 
deg out of phase, the slots and tongues 
are eccentrically arranged. 

The lubrication system is as follows. 
Oil is drawn from the sump, through 
the gauze strainer to the pump. Thence 
it passes through a «in outside 
diameter pipe to a connection near the 


right-hand side of the web that 
supports the centre main journal 
bearing. From there it passes to the 


full-flow filter mounted on the side of 
the crankcase. A_ relief valve is 
incorporated in the filter head. The 
return from the filter is a 4 in diameter 
hole drilled to join the ¢ in diameter 
gallery. 

In the central web and end walls of 
the crankcase, ;s in diameter holes are 
drilled transversely through the gallery 
to meet another set of holes between 
annular grooves in the main journal 
bearing housings camshaft 
bearings. All except one of the trans- 
verse holes are sealed at the outer ends 
with screwed-in plugs; the unsealed one 
is closed by the oil pressure gauge 
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A thermostatically controlled hot spot is incorporated in the 


manifold assembly 


connection. The feed holes to the 
main journal bearings are j in diameter, 
but they are reduced to } in diameter 
at the ends that supply the camshaft 
bearings. The annular grooves in the 
main journal bearing housings and caps 
are milled eccentrically relative to the 
axes of the bearings, and the oil is 
fed into them where their section is 
deepest. This ensures that the 
lubricant is distributed evenly through 
the four holes to each bearing surface. 
In the crankshaft, sy in diameter holes 
are drilled to supply the big end 
bearings. A jet is drilled in the big 
end of each connecting rod to splash 
oil into the cylinder bores. 

From the feed hole, between the 
front main journal camshaft 
bearings, a passage carries oil to a jet 
that is directed into the meshing point 
between the timing chain and _ its 
driving sprocket. The excess oil is 
taken through a pipe that passes down 
and into a hole, about jin diameter, 
through the front main journal bearing 
cap, whence it is discharged into the 
sump. A baffle plate prevents the oil 
from discharging on to the front web 
of the crankshaft. 

Two holes are drilled radially into 
the centre of the intermediate journal 
of the camshaft in such a way that 
once during every revolution § they 


A STATOR assembly with variable 

pitch, instead of fixed, vanes is 
incorporated in the twin turbine Dyna- 
flow transmission for 1955 Buick cars. 
This allows the transmission to have 
optimum efficiency in the cruising 
range and optimum acceleration in the 
performance range. Smooth transition 
from cruising to passing or perfor- 
mance operation is effected by chang- 
ing the flow of the converter fluid 
instead of by shifting clutches or 


BUICK DYNAFLOW TRANSMISSION 


Better All-round Performance 


bands. The effect on performance of 
changing from low to high vane angle 
is greatest at low car speeds; it gradu- 
ally decreases towards the coupling 
range which, at full-throttle operation, 
is about 60 m.p.h. 

There are 20 blades in the stator 
assembly. Each blade is mounted on 
an individual crank pin that is actuated 
by the stator piston. Oil pressure on 
one or both sides of the piston moves 
the blades to either the low or high- 


connect the oil feed to the bearing with 
an outlet to the rocker gear. The feed 
to the rocker gear is effected by means 
of a sin outside diameter pipe 
between a union screwed into the out- 
let hole in the tappet chest and the 
brass adaptor fitted between the ends 
of the two rocker shafts. This pipe 
passes through a tube pressed into 
holes in the head flanges in the same 
way as the tubes through which the 
rockers are passed. 

The oil passes through the brass 
adaptor into the hollow rocker shafts, 
and thence through radial holes into 
the rocker bearings. In each rocker a 
groove is machined parallel to the axis 
of the bearing to spread the oil over 
the surface Another groove is milled 
circumferentially in the lower half of 
the bearing bore to distribute the oil 
round the most heavily loaded portion. 
In each rocker a hole is drilled from 
the bearing surface to a point above the 
hardened end pads so that oil can pass 
out and run down to lubricate them. 
Another hole from the bearing surface 
communicates with a groove round the 
tappet adjusting screw. A radial hole 
is drilled from this groove into an axial 
one that passes the lubricant down to 
the spherical end of the screw. This 
ensures that tappet clatter is reduced 
to a minimum. 


angle position; the angle depends upon 
the throttle position. Throttle linkage 
from the engine actuates a valve in the 
high accumulator body. For throttle 
openings up to and including full 
throttle, low-angle positioning of the 
blades depends upon the application 
of high clutch oil pressure to the front 
side of the stator piston. High angle 
is obtained after full throttle is 
reached, the high clutch oil pressure 
being closed off. 
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TOOL AND CUTTER GRINDER 


A New Cincinnati Machine With Many Interesting Features 


the range of tool and = 

cutter grinders de- © 
signed and built by Cincin- © 
nati Milling Machines Ltd., ~ 
Birmingham, 24, is shown 
in the accompanying illus- 
tration. This machine, the 
No. 1 tool and cutter grinder, 
has a capacity of 8 in swing 
and 15in between centres, 
and is designed for grinding 
and reconditioning miscel- 
laneous small tools and 
cutters. It embodies many 
of the proven features of the 
larger No. 2 machine, but 
many new design features 
are incorporated. 

Like the No. 2 machine, 
this new machine has a cart- 
ridge type grinding wheel 
spindle mounting, with a 
double row of special pre- 
loaded, precision anti-fric- 
tion bearings, packed in 
grease for life-time lubrica- 
tion, This construction pro- 
motes the smooth rotation 
that is necessary for a high 
quality surface finish on the 
cutting edge. After years of 
service, the cartridge type 
unit may be readily re- | 
placed, thus restoring new 
spindle performance in a : 
matter of minutes. 

A reversible 4h.p. motor 
drive, built in to the wheel- © 
head, provides the desired hes 
direction of grinding wheel -_ 
rotation to suit any particu- 
lar grinding application. 
There are two spindle 
speeds, 6,260 and 3,730 r.p.m., obtained 
through a tooth grip drive belt and 
sheave arrangement. The grinding 
wheel collets are quickly interchanged 
by removing a socket head screw. 

An interesting innovation is the 
360 deg eccentric wheelhead swivel. 
This adds 3in to the conventional 
cross range of 44in and, therefore, 
facilitates surface grinding operations 
and ensures ample capacity for grind- 
ing large diameter cutters that require 
the full 8 in swing of the machine. It 
is a simple matter for the operator to 
adjust the wheelhead to any grinding 
position. Another advantage is that 
the grinding wheel is located right over 
the table, surface with no additional 
saddle bearing length. This means less 
overhang with the wheelhead slide in 
the extreme operating position, and in 
most cases eliminates the use of 
spindle extensions. 

The wheelhead pile (carrying the 
360 deg wheelhead swivel and its built- 
in, instantly reversible motor drive and 


Ti latest addition to 


a 


The Cincinnati No. 1 tool and cutter grinder 


two-speed grinding spindle can be 
raised and lowered by the vertical 
elevating handwheel and swivelled 
360 deg about its vertical axis. An 
elevating handwheel with a spinner 
type knob enables the operator to 
adjust the wheelhead quickly to any 
desired height. 

The table runs on balls between 
hardened ways, a construction that 
gives unusual ease of movement. 
Curtain type dust guards at each end 
of the table protect the anti-friction 
table slide and the table movement 
operating controls from abrasive dust. 
Another design innovation is the swivel 
table “tange bar” setting device. Used 
in conjunction with precision gauge 
blocks, the taper setting device enables 
the operator to move the swivel table 
quickly and easily into the desired 
position for grinding angular cutters 
and tapered reamers; thus eliminating 
trial and error methods. The offset 
swivel table, with its unique setting 
device, not only ensures accurate taper 


grinding on work up to 2 in 
taper per foot, but also offers 
a secondary advantage. It 
may be swivelled 180 deg to 
increase the normal cross 
range by 24in. Duplicate 
controls give the operator 
the choice of operating the 
machine from the front, 
right-hand end of the table, 
or at the rear, right or left- 
hand side of the wheelhead. 

Adjustable and retractable 
tailstocks that can be posi- 
tioned anywhere along the 
table surface are fitted. 
Tightening the table clamp- 
ing wedge bolts always locates 
the tailstocks from _ the 
straight side of the table slot 
to ensure accurate positive 
alignment of both centres. 
The retractable centre in 
the right-hand tailstock is 
adjustable for tension; this 
saves time when work is 
being removed for checking. 
A clearance setting dial on 
the left-hand tailstock 
enables the operator to 
obtain the desired clearance 
angle with speed and ac- 
curacy when arbor mounted 
cutters are to be ground. 

The universal workhead 
has an anti-friction spindle 
mounting which ensures a 
smooth easy movement 
when rotating the spindle 
from one grinding position 
of the work to another. This 
is advantageous in obtaining 
a fine finish on the cutting 
edges. The double - end 
spindle accommodates No. 12 B. and S. 
(No. 5 Morse optional) taper shanks 
at one end and No. 50 series National 
Standard taper shanks at the other. 
Clearance setting dials on the work- 
head afford convenient and accurate 
setting for predetermined clearance 
angles. 

Particular attention has been paid 
to lubrication to give simplicity of 
oiling in conjunction with maximum 
service. An oil shot pressure unit 
located in the wheelhead slide, lubri- 
cates the wheelhead slide bearings, the 
wheelhead vertical adjustment mech- 
anism and the cross-feed screw. This 
efficient lubrication system, together 
with the table slide construction, 
grease-packed spindle bearings and 
sealed wheelhead column, ensure 
trouble-free performance. 

A wide range of specially designed 
attachments, which greatly extend the 
range of work for which the machine 
can be used, may be supplied at extra 
cost. 
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SINTERED 


METAL FRICTION MATERIALS 


Clutch and Brake Facings for Heavy-duty Applications 


the conversion of mechanical 

energy into heat, the absorption 
of this heat, and its eventual dissipation. 
Conventional friction clutch facings 
and brake linings usually are of asbestos 
fibre base bonded with resin, and 
friction coefficients in this material 
are varied by the inclusion of brass 
swarf, cast iron grit and other suitable 
fillers. While materials of this type 
are in common use and perform 
effectively in many applications, they 
have certain limitations and disadvan- 
tages in other duties. Resin-bonded 
asbestos materials can be used at 
temperatures up to the region of 370- 
400 deg C and naturally a material of 
metallic base will be capable of with- 
standing substantially higher tem- 
peratures without suffering excessive 
wear and distortion. To this end a 
sintered bronze friction material has 
been developed by Sintered Products 
Ltd., of Sutton-in-Ashfield, Notts. It 
is produced in several different grades 
and is marketed by Small and 
Parkes Ltd., Hendham Vale Works, 
Manchester 9, under the trade name 
of “DON.” 

Friction facings are produced by the 
powder metallurgy technique, which 
enables them to be moulded in 
extremely thin sections so that the 
fullest use can be made of their high 
wear-resistant properties. Providing a 
grade of material having a _ high 
coefficient of friction is selected for use, 
the design of clutch units smaller and 
more compact than would otherwise be 
necessary for a specific duty will be 
facilitated. Operating experience has 
shown that these facings are but little 
affected by the ingress of oil or 


Mi friction applications involve 


Master clutch plate for Caterpillar tractor. 


AY 


“DON” S1 quality. 
Facing diameter 18 in approx 


moisture, or by other extraneous 
factors. 

In comparison with solid metal 
plates the sintered components show a 
marked advantage. The method of 
production is such that the friction- 


augmenting ingredients, in any desired 


engine 


for aircraft 
“DON” S4 quality. 
Facing diameters 1in and 2fin approx 


Clutch components 
auxiliary equipment. 


proportions, can be evenly distributed 
throughout the _ structure. Such 
uniformity cannot be attained in solid 
metals, which, under heavy-duty con- 
ditions, tend to gall, to vary in friction 
coefficient, and to wear rapidly. 


Plates for Caterpillar steering clutches. 
Facing diameters 154 in, 144 in and 114 in approx 


The manufacture of powder-metal 
friction materials entails more opera- 
tions than are generally required in 
other powder metallurgy techniques. 
In the main this is due to the need 
to incorporate a structural support 
member, invariably of sheet steel, to 
sustain the peripheral loading 
encountered in service. By itself the 
sintered metal is insufficiently robust 
to perform that duty. The composite 
component, usually in the shape of an 
annulus, consists of a flat steel support 
plate with friction elements metal- 
lurgically bonded to one or both faces. 
Plates of this type can be produced in 
all sizes up to 20 in diameter. 

Larger diameter plates are made by 
bonding separate sectors of friction 
material directly to the support plate. 
For clutch plates of the largest sizes 
the individual sectors are bonded to 
thin steel backing plates of similar 
shape and then riveted or welded to a 
steel carrier plate. By this method it 
is possible to produce plates in sizes 
exceeding 48 in diameter. The thick- 
ness of the facing is related to the 
diameter of the plate which, of course, 
is determined according to the torque 
it is required to transmit. A_ small 
clutch plate for a machine tool appli- 
cation may have facings only 0-010 in 
thick, while for units of large diameter 
operating under heavy loads a thick- 
ness of 0-250 in is not uncommon. 

A sintered metal facing will not 
necessarily cover the steel support 
plate completely. Where the size of 
the steel plate is predetermined by an 
existing clutch design it may be 
advantageous to reduce the radial 
width of the facings in order that the 
specific loading on the friction surface 


“DON” $2 quality. 
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be increased. This 
has the effect of 
improving the 
operating con- 
sistency of the 
clutch, of reduc- 
ing take-up time, 
and also of assist- 
ing the “bedding- 
in” of the plates, 

Owing to the 
low wear rate of 
the material the 
bedding-in time 
tends to be rela- 
tively long and 
consequently a 
high degree of 
parallelism is 
necessary to re- 
strict this period 
to a minimum, 
Careful control 
during production 
and a final pre- 
cision grinding 
Operation ensures 
that finished plates 
of small and 
medium sizes are 
parallel to within 0-00lin. A wider 
limit can be specified for the larger 
sizes. 


Production technique 
Powder mixing: Samples of all 
powders used are examined in the 
laboratory for particle size, shape, and 
chemical content before bulk consign- 
ments are passed into the shop for 
production use. All the various con- 


Compacts are produced on a 2,000 ton hydraulic press 
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Powder weighing and mixing station 


stituents are carefully weighed out in 
the correct proportions and then fed 
into a rotary mixing drum in 
accordance with a _ prescribed pro- 
cedure. The mixing drum is of the 
double-conical type rotating on an 
axis normal to the axis of the cones, 
After a thorough mixing the powder 
is transferred to air-tight containers 
for storage. 

Compacting: The powder mix is fed 


Jury 1955 


into the cavity of 
a forming tool 
and subjected to 
a uniform pres- 
sure, commonly 
between 10 and 
15ton/in?, in a 
hydraulic press. 
In the usual man- 
ner, the feeding 
operation is car- 
ried out by means 
of a reciprocating 
hopper mounted 
on a sliding shoe 
in which is an 
aperture of limited 
area. A_ blade 
attached to the 
shoe corrects the 
height and den- 
sity variations of 
the powder in the 
cavity, leaving a 
smooth and level 


surface. The 
press then 
closed and _ the 
powder com- 
pacted. 


Stresses set up in the compact 
during compression produce a ten- 
dency for it to expand and crack on 
ejection. To prevent this contingency, 
the compact is rigidly retained between 
the upper and lower punches whilst 
the dies are stripped downwardly by 
compressed air. The press head is 
raised after ejection and the compact 
is then slid forward on to a tray for 
removal and stacking. As lead and 


Sintering furnace, with stack of clutch plates in position 
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silica powders are present in the mix 
in finely divided form, below 300 mesh, 
dust extraction equipment is installed 
to draw off any airborne particles. 

The tendency of the compact to 
expand on release from the press 
results in a slight increase in volume 
and a consequent lowering of density. 
Control of this factor can be effected 
either by compacting to a higher initial 
density than the designed value, or by 
restoring the designed density by a 
coining operation. 

Steel support plates: Usually these 
plates are in the form of rings having 
splines or teeth on the periphery or 
the bore. After piercing and blanking 
they are turned to size on outer and 
inner diameters. Teeth are then 
either blanked out or gear cut, depend- 
ing upon the quantities required and 
the tolerances specified. A_ typical 
example is a ring in En 42, 3; in thick 
and 15; in outside diameter. These 
are gear cut in stacks of 45 plates and 
are subsequently faced on each side 
with friction material # in thick. In 
preparation for the sintering operation 
the plates are chemically cleaned and 
either copper or nickel plated. The 
plating protects the critical surfaces 
from harmful oxidation and assists in 
the formation of a metallurgical bond 
between the friction material and the 
plate. 
Sintering: | Compacted 


rings are 


assembled with their support plates in 
a vertical stack on a loading fixture. 
They are located on their bores and 
separated by spacer plates of stainless 
steel specially treated to prevent 
adhesion to the compacts. The com- 
pleted stack of from 80 to 100 plates 
is cramped to prevent movement and 
then lifted clear of the loading fixture 
and lowered on to the base of a bell- 
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type electric furnace. In this furnace 
is an axially positioned, vertically 
slidable, steel column which is actuated 
from below by a _ pneumatic unit 
capable of exerting a maximum load 
of 15 ton. A steel cap is fitted over the 
stack and attached to the control 
column and a pressure of between 100 


Compacting tools on hydraulic press. 
has just been ejected 


A clutch ring compact 


After 


sintering 


the clutch plates 
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and 1501b/in® of the surface area of 
the plate being processed is applied to 
the stack. 

An atmosphere can is then placed 
over the stack and sealed at the base 
in chrome ore. A protective atmos- 
phere—burnt town’s gas—is main- 
tained within the can throughout the 
cycle. The heating bell is lowered 
over the can and sealed at the base and 
the temperature is raised to between 
750 and 880 deg C, according to the 
type of material being treated. In total, 
the complete cycle of heating, holding, 
and cooling may extend to about 12 hr. 
This combination of heat and pressure 
sinters the friction material and forms 
a firm bond with the support plate. 

A complete furnace unit consists of 
three bases, the heating bell being 
moved from one base to another 
between cycles. The critical tem- 
perature is maintained for one hour 
before the removal of the bell. During 
the cooling phase, which may last 6 to 
7 hr, the atmosphere can remains over 
the stack of sintered components, 
maintaining the reducing atmosphere 
until the temperature of the stack is 
lowered sufficiently to prevent 
oxidation. Included in each stack are 
three test rings which, after sintering, 
are submitted to a series of physical 


tests in the laboratory to ascertain 
whether the material is suitable for 
processing through the follow-on 
Operations. 

Finishing : As the _ sintering 
operation compresses the layer of 
friction material, some slight distortion 
may occur at the outer and inner 


diameters of the material. Where this 
is coincident with a control dimension, 
a finish turning or boring Operation is 
performed in a lathe faceplate fixture. 
Before submission to final inspection 
the composite plates are corrected for 
thickness, flatness, and parallelism by a 
surface grinding operation, Lumsden 
disc grinders with magnetic tables and 
Gardner double-disc machines are used 
for this work. A satisfactory finish in 
minimum time is obtained with an 


surface 


are finished by 
grinding 
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Alundum 80 wheel removing about 
0-010 in stock from each face. 


Shaped friction facings 

The production of facings in curved 
or conical form presents quite varied 
problems and necessitates a modifica- 
tion of the technique employed for flat 
facings. The coefficient of friction of a 
facing to some degree affects its 
ductility. The inclusion of large 
quantities of abrasive, non-metallic 
clements to provide high friction 
values results in material which 
fractures during forming or rolling, 
even when bonded to a steel supporting 


strip. This also applies to components 
which have thick sections of small 
radii, as the inherent moment of 


resistance of the material is normally 
too low to withstand the stresses set up 
in the mechanical bending operation. 


It follows, therefore, that some 
measure of preforming must be 
effected where thick sections are 


required and where the material is 
necessarily of a brittle nature. This is 
accomplished by producing the segment 
in curved form at the compacting 
operation, The compacts are then 
stacked vertically in the sintering 
furnace as before and pressure is 
applied by means of male and female 
formers located at the top and bottom 


of the stack respectively. After 

sintering the components are drilled, 
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counterbored, and any dimensional 
inconsistencies on profile are corrected 
by grinding. 


Material composition 

The composition of the material is 
of paramount importance in respect 
of performance characteristics since 
relatively slight alterations in in- 
dividual ingredients may result in wide 
changes in friction coefficient and wear 
resistance. There may be eight or 
more different ingredients, including 
non-metallic items, in a mix and it is 
necessary, therefore, for close control 
to be maintained over the weighing 
and blending procedure. The metal 
matrix generally consists of a large 
proportion of copper with additions of 
other metals such as tin, lead, and iron. 
Friction-producing ingredients such as 
silica, felspar, and emery are 
incorporated and also a small pro- 
portion of graphite. 
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Clutch plates for machine tool applications. 
Special quality. Facing diameters 4in and 
44 in approx 


Copper is ideal for use as a base 
metal because of its high thermal 
conductivity and its resistance to 
frictional heat during service. Since 
this powder is produced by an elec- 
trolytic process its particle shape and 


inherent plasticity are especially 
advantageous during the compacting 
operat 


Tin may be included in amounts 
varying from 3 to 10 per cent. This 
low melting-point metal diffuses into 
the copper during the _ sintering 
operation to form a bronze which has 
improved strength. The high apparent 
density of the tin powder assists in the 
consolidation of the pressed compact. 

Iron is added in amounts of 5 to 10 
per cent, its purpose being to increase 
the coefficient of friction. The 
relatively harder iron _ particles 
contained in the soft copper-base 
matrix prevent or minimize the 
tendency of the friction surfaces to 
pick-up on the opposing plate. 

Lead, a virtually insoluble material, 
is added in percentages of 1 to 10 per 
cent. During operation it exudes to 
form a lubricating film on the surface 
if the temperature exceeds the melting 
point of the metal. A self-regulating 
effect is set up by the lubricating film 
as the friction coefficient is lowered 
and the heat generated is reduced. The 
lead inclusion also facilitates smooth 
engagement and prevents erratic action, 

Graphite is added in quantities up 
to 8 per cent and has useful properties 
both in manufacture and in operation. 
It acts as a lubricant during the com- 
pacting process and ensures a smoothly 
engaging lining in service. Flakes of a 
coarse nature are used in some mixes 
to break up the metallic ingredients 
and force the  friction-producing 
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refractory materials to the interface, 
thus increasing the friction coefficient. 


Silica, felspar or similar finely 
divided _friction-augmenting sub- 
stances are included in amounts 


varying from 1-5 to7 per cent. Accurate 
control of the proportion of abrasive 
powder is demanded during weighing 
as small deviations may seriously effect 
the coefficient of friction. 

Molybdic oxide powder up to 
approximately 4 per cent is included 
in mixes for heavy-duty clutches, This 
substance stabilizes the friction 
coefficient over the extreme tem- 
perature ranges often experienced in 
applications of this type. 

At present sintered bronze friction 
material is manufactured in four 
standard qualities. 

“DON” S1 is suitable for dry- 
friction applications in track-laying 
tractor master clutches, disc-type 
aircraft brakes and other heavy-duty 
equipment. This material does not 
suffer from shell-out, glazing, or heat- 
checking and the effect on the opposing 
surface is gentle with little wear’ and 
virtually no bronze pick-up. The wear 
rate of “DON” S1 increases with tem- 
perature rise but is not excessive up to 
650 deg C. This quality also performs 
adequately as a wet-friction material. 

“DON” S2 is particularly suitable 
for the steering clutches of track- 
laying tractors because of its high 
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friction characteristics under con- 
ditions of low speed and static 
engagements, The friction decreases 
with increase of temperature and speed 
of engagement, although at tempera- 
tures up to 370deg C and speeds at 
1,000 ft/min the coefficient remains 
high at 0-4 to 0-5. The mechanical 
properties of the material are good 
and it does not gall, shell-out, or score 
the opposing face. 

“DON” S3 was designed primarily 
for wet-friction applications where 
high static and dynamic friction 
coefficients were desired. This material 
is eminently suitable for automatic 
transmission clutches and its coefficient 
of static friction is 0-13 to 0-15 at 
201lb/in*. The wear rate is similar 
to that of the two previous qualities. 

“DON” S4 is recommended where 
uniform friction is required and 
a low coefficient of friction can be 
tolerated. The dry friction coefficient 
is approximately 0-2. Its characteristics 
and its extensive life make it an appro- 
priate selection for slipping clutches. 
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COACHWORK DESIGN 


A Review of the Outstanding Winning Entries for 


petitions arranged annually by 

The Institute of British Carriage 
and Automobile Manufacturers in 
association with The Society of Motor 
Manufacturers and Traders Ltd., The 
National Federation of Vehicle Trades, 
and The Worshipful Company of 
Coach Makers and Coach Harness 
Makers, have attracted the attention 
of draughtsmen of all ages. There 
have been occasions when the support 
given to the several classes has not 
been as great as was hoped. However, 
despite fluctuations of the numbers 
of entries from year to year, the 
standard of design has never suffered 
materially. 

This year is no exception and 
although the private car sections 
featured one common type of saloon 
design, it was interesting to study the 
different lines of approach adopted by 
the competitors in their attempts to 
achieve an outstanding model within 
the framework of the general theme of 
the specification. It can safely be said 
that in every case the awards were 
well deserved and the competitors 
have obviously devoted considerable 
thought to the finer aspects of their 
designs. This is particularly so in the 
case of the commercial, passenger- 
carrying vehicle, for which elaborate 
perspective views were entered. The 
coloured drawing work was excellent; 
and, in contrast with some earlier 


Fe: many years the drawing com- 


The first prize winning design in Competition No. 1, b 


the I.B.C.A.M. Competition 


competitions, amongst the successful 
entries there was little in the colour 
schemes that could be regarded as 
inharmonious. Some of the outstand- 
ing exhibits have been selected as the 
basis for the following review. 


Competition No. 1 

This competition was open to 
persons of British nationality, without 
age Jimit, and was for a coloured 
drawing of a four-door six-seater 
saloon, together with separate sketches 
in line or colour of details such as 
interior trimming, luggage accommoda- 
tion, the instrument board layout and 
similar items. It was intended that 
such supplementary drawings should 
be suitable for supporting a sales 
campaign, or, alternatively, for cata- 
logue _ illustration. The coloured 
drawing was required to be to a scale 
of approximately } in to the ft, and a 
three-quarter front view was specified; 
in the completion of this drawing 
either hand brushing or mechanical 
means could be used. No chassis 
drawing was provided and the entrant 
was free to design his own chassis to 
suit the body he had in mind, the one 
limiting condition being that the 
wheelbase was to be 9 ft. 

The first prize of £50 and the 
Company’s medal was awarded to 
S. A. Batchelor, who submitted a very 
pleasing design. From the supple- 
mentary drawing it can be seen that 


ample interior accommodation both 
for passengers and luggage is available. 
In this design, great care has been 
taken to reduce so far as possible the 
substance of pillars and quarter panels 
above the waist line, with the result 
that there is a commendable increase 


in visibility from the interior. More- 
over, this light roof effect agreeably 
reduces the proportions of the main 
mass. The front and rear wings are 
united by the body side panel and 
there is no line of demarcation between 
either wing and the body shell itself. 
However, the effect is not heavy, since 
the maximum width over the wings is 
reduced some distance below the waist 
line to create a rounded shelf running 
from front to rear. 

In the rear wing design this com- 
petitor has given some thought to the 
question of stability when a car travels 
at high speed. Above each rear wheel 
there is a substantial fin, which extends 
with increased depth to the rear end 
of the body. The fin forms the rear- 
ward extension of the inset portions 
of the wings, although these sections 
could be regarded as the body side 
panels. 

An interesting feature of this wing 
and body-side treatment is that the 
upper inset section of the wing, or 
body-side panel, extends along each 
side of the bonnet to house, behind its 
extreme front edge, the head lamp. It 
is difficult to see just why this method 


S. A. Batchelor. 


An interesting feature of this vehicle, which has been given the 
name of ‘'Figaro,’’ is the head lamp arrangement 
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of lamp accommodation has been 
chosen, for it would seem that in such 
a position the head lamp beam would 
be cut off to some degree, and a full 
width beam such as might be required 
when driving in fog would to some 
extent be restricted by the sides of the 
lamp housings. Without doubt, some 
of the illumination required in these 
circumstances is supplied by the lamps 
that are situated in the recess at each 
side of the orifice at the base of the 
front panel, which apparently admits 
air to the radiator grille. 

The four doors are hung on their 
forward pillars, and to reduce sub- 
stance above the waist, the upper 
portions of the doors consist of metal 
frames. All doors have drop-windows 
and pivoting ventilation panels, It is 
interesting to note that the interior 
coloured drawing shows the usual 
winding handles that indicate a 
window mechanism of the conven- 
tional type. 

In the layout of the interior, the 
bench type front seat is split on 
the near-side of the driver to permit the 
front passengers to adjust their seats 
separately. Another interesting point 
is that the near side portion of the 
front seat has a hinged squab that can 
be folded down to the rear seat 
cushion, thus providing a bed. Arm 
rests, which also act as pulls, are fitted 
to each door, In these days, when so 
much emphasis is placed on road 
safety, it is interesting to find that this 
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competitor equips the portion of the 
facia immediately below the wind- 
screen with an anti-crash pad, com- 
posed of foam-latex covered with 
leather. ‘This has been done before, 
but the idea is carried a stage further 
in this design in that the pad is con- 
tinued on each door, to dispense with 
the usual door facia. 

Another feature of the interior is 
that provision is made for the fitting of 
an electric demister for the rear 
window. The Perspex windscreen has 


good inclination and is curved in plan. 


It has an increased radius at each side 
to lead the glass into the normal 
inclined screen pillar. The screen 
pillars have an inclination at the top to 


suit the windscreen, but below the 
waist are swept forward to meet a 
vertical section extending from the 


body sill to give increased leg room to 
the occupants as they enter the car. 
This is particularly desirable in view 
of the fact that the front doors are 
hinged on these pillars. Passengers 
should find that entry to the front seats 
is relatively easy and, since there are 
no control levers at the off side, the 
driver also will have no difficulty in 
entering the seat. 

There appears to be ample accom- 
modation within the luggage boot, 
which is provided with a lid embracing 
both upper and rear panels. This lid 
is hinged at its forward edge. The 
spare wheel is arranged in a cradle 
beneath the floor of the luggage boot. 


} = 


Some of the interior views of the first prize winning design for Competition No. 1. 
dash facia is continued round the sides to form the waist rail 
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It is lowered by engaging the wheel 
brace with a hexagon headed screw, 
the action of rotating the wheel brace 
lowering the cradle. 

In addition to the coloured drawing 
and that showing the interior arrange- 
ment, a line drawing giving dimen- 
sions of seating, boot accommodation 
and general panel formation of the 
body is included. This drawing, 
together with others submitted by the 
entrant, is faultlessly executed. 


Competition No. 2 

This competition was open to 
persons of British nationality, without 
age limit. A general arrangement 
drawing, in ink, to a scale of 14 in to 
the foot, of a four-door six-seater 
saloon had to be submitted. It had to 
include sufficient details to show the 
method of construction and the views 
had to include the elevation, half plan, 
half front and half rear views. An 
essential requirement was that the 
elevation should depict a car travelling 
from right to left. Although this is the 
conventional aspect, it should be 
remembered that it has not always 
been adopted and the judges’ task, 
therefore, has been made more diffi- 
cult. A further instruction was that 
the half plan view was to show the 
left-hand side of the car. No chassis 
drawing was provided, but the designs 
submitted were required to suit a 
chassis having a wheelbase of 9 ft, all 
other chassis details being left to the 


The foam-latex filled, crash pad arrangement on the 
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discretion of the competitor. 

The first prize of £50 and the 
Company’s medal was awarded to 
Geoffrey J. Clarke, who submitted a 
pleasing design in which the con- 
tinuous wing treatment is used. In 
this case, however, the upper line of 
the wing has a slight fall as it crosses 
the front and rear doors and is then 
upswept to give appropriate rear 
wing line. The doors are hinged on 
their forward pillars. To facilitate 
accommodation of the hinges, a 
portion of the scuttle pillar is extended 
vertically below the waist; above this, 
the pillar is inclined to suit the screen 
line. The screen has transverse curva- 
ture and similar treatment is adopted 
for the back light. 

Of the three sheets that comprise 
this entry, one gives clearly the details 
of the seating arrangements and 
includes the main dimensions. This 
portion of the drawing also indicates 
that, behind the rear seat squab, the 
trunk has a length of 52in, and a 
normal width of 62 in, which is reduced 
to 42 in between the wheel arches. It 
accommodates a considerable quantity 
of luggage, even though the petrol 
tank projects into the compartment. 
Both front and rear seats are divided 
by central arm rests having a width of 
6in, but it does not appear that the 
driver’s portion of the front seat can 
be adjusted separately. 

The bonnet is downswept and the 
lamps are mounted in the front wings. 
At the rear, the wings accommodate 
the tail lamps. The capacious boot, 
already referred to, is accessible 
through a lid embracing the top and 
rear panels, and the spare wheel is 
carried beneath the boot floor. When 
open, all the doors are held at 60 deg 
by spring-loaded check straps. Another 
feature of the door equipment is that 
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Among the other features illustrated on Sheet 2 of Eric J. Weaver's entry, the third prize 
winner in Competition No. 2, is a coloured drawing of the structure 


the windows are of the full drop type, 
with operation control by Beclawat 
Twelvex compensators. 

The half length doors have 
chromium plated window frames, but 
this does not reduce the width of the 
central pillar, which is, if anything, of 
greater overall width than in normal 
all-steel construction. The door panels 
are locally depressed to accommodate 
the Schonitzer door handles. A 
depression in the boot lid houses the 
rear number plate. 

This is intended to be an all-steel 
body, fully tooled and bolted to the 
chassis frame, an arrangement in 


which one component gives strength 
to another. Abridged details are given 
of the mechanical 


features of the 


chassis. The transmission includes a 
gearbox that forms a unit with the 
differential, an arrangement that does 
not appear to cause much incon- 
venience to the body engineer. 

The second prize in this competition 
was not awarded, but Eric J, Weaver 
was awarded for a well rounded 
design, the third prize of £15 and the 
Company’s medal, This competitor 
has arranged the power unit and 
radiator an appreciable distance 
forward of its usual position and thus 
there is considerable front overhang. 
However, this enables the passenger 
compartment to be kept well ahead of 
the rear wheel and also permits the 
incorporation of a capacious luggage 
boot. The maximum width of the boot 


This design, which is called ‘‘Maicolm,'’ by Geoffrey J. Clarke, gained first prize in Competition No. 2 
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The large exit doors at the rear are an interesting feature 


FIRST PRIZE, COMPETITION NO. 4 


This design, by D. G. Thaxter, is called ‘‘The Bandit.”’ 


' XK 
Wye cy \ £\e\\\ 
VAT 


Jury 1955 


is 54in and it extends 37 in behind 
the rear wheel, its maximum depth 
being 184 in. A flap fitted with spring- 
loaded hinges mounted just behind the 
back light, gives access to the luggage 
compartment. 

As is usual, the petrol tank is 
behind the rear squab board; this 
allows the spare wheel to be mounted 
below the low boot floor. The doors 
are hinged on their forward pillars, 
and entry to the front seat appears to 
be reasonably easy. However, the fact 
that the rear seat is some distance 
forward of the rear wheel centre, 
leaves relatively littke room for foot 
entrance between the seat cushion and 
the centre pillar, particularly as the 
rear doors are hinged on their forward 
edges. 

Both doors are equipped with drop 
glasses. These windows conform to 
the continuous curve of the upper 
front pillars, cant rail and rear pillars, 
so large ventilating panels are neces- 
sary to give satisfactory parallel glass 

‘runs. There is no indication as to 
whether these triangular panels are of 
the ventilating type. In this design 
also, extensions of the front wings 
embrace the body side panels, which 
merge into the rear wings without any 
perceptible break. 

Details of the all-steel body con- 
struction are given on a separate sheet 
which includes a well executed three- 
quarter front view of the body shell, 


clearly indicating how this shell— 
which is integral with the chassis 
members — incorporates the major 


chassis components. Diagonal cross 
bracing is used behind the rear seat 
squab board. This, no doubt, gives 
considerable rigidity to the rear end 
structure; the front bulkhead performs 
a similar function at the forward end. 
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The floor pan is recessed to obtain a 
low overall height, and the lower body 
side members consist of double box 
sections in which the inner section, 
carrying the floor, has considerable 
depth. 


Competition No. 3 

This class was restricted to students 
at any technical school or employees 
under the age of 21 in British work- 
shops. It called for an outline draw- 
ing, in ink, of a four-door six-seater 
saloon, to a scale of 14 in to the foot. 
An important requirement was that 
the seating arrangement should be 
clearly shown. The first prize of £20 
was awarded to D. M. Morris, who 
submitted a well executed drawing 
featuring what is described as a pillar- 
less body. In actual fact, this design 
is not of truly pillarless style as the 
term is generally recognized, for a 
half-pillar is used below the waist, and 
upon this the rear doors are hinged. 
There is no pillar above the waist and 
glass of the front door overlaps that 
of the rear door. This competitor 
obviously considers that the descrip- 
tion of pillarless is applicable in the 
absence of the upper pillar. 

Concerning the design itself, the 
main feature that attracts the eye is 
the forward inclination of the front 
bonnet panels. This treatment is also 
carried out on the front wings, which, 
as in all modern designs, are an essen- 
tial feature of the bonnet construction. 
Similar treatment has been observed 
on some American cars and the only 
objection to it would appear to be that 
driving visibility is possibly more 
restricted than is the case with the 
well rounded style more commonly 
employed. There may, of course, be 
cases where low bonnet height with a 


conveniently high seating position will 
give adequate forward view, but as a 
rule, to obtain a good balance between 
the bonnet mass and that of the super- 
structuré, the overall height of the 
body is kept low, with the seating 
position also as low as possible. This 
is a somewhat angular design although, 
since the severe lines of the front wing 
are repeated for the tail end of the 
rear wing, it is not objectionable but 
is, in fact, rather agreeable. 

In accordance with what is now 
common practice, this entrant uses the 
curved screen and also a curved back 
light. Above this back light there is 
an outlet for foul air. This indicates 
that the designer is utilizing the space 
between inner and outer roof panels 
as an air duct, through which air is 
extracted from the passenger compart- 
ment. A fresh air inlet is provided at 
the rear end of the bonnet top. The 
bonnet is hinged at the front. 

There is a special feature of the 
front door glasses that is worthy of 
comment. Obviously, with glasses 
that overlap above the lower central 
pillar, it is impossible for the forward 
glass, which extends beyond the front 
door shut line, to have a direct vertical 
drop. Therefore, this competitor 
specifies that these two front door 
glasses, when being lowered from the 
fully raised position, move forward to 
clear the door structure before drop- 
ping. Since this is only an outline 
drawing and details are not called for, 
it is not possible to see just how this 
motion is obtained. The situation is 
undoubtedly complicated by the fact 
that triangular panels are mounted at 
the forward ends of the door windows. 
Amongst other body features specified 
on the drawing are retractable arm 
rests, cowled instruments, a latex foam 


Part of the first prize winning entry in Competition No. 3, by David M. Morris. 
the forward inclination of the front of the bonnet and wing panels 


This design is named ‘‘Geneva,’’ and an unusual feature is 
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rubber cushion pad above the instru- 
ments, and a stainless steel rub strip 
extending along the lower panel 
between front and rear wheels. 

A less attractive design, but one that 
contains features that are worthy of 
mention, was submitted by H. W. 
Mann, who was awarded second prize 
of £15. In execution, this drawing 
does not compare with that of the first 
prize winner. An important feature is 
the construction of the roof. The 
upper part of the screen pillar has a 
forward inclination and its lower end 
terminates a considerable distance 
behind the door hinge line. This, it is 
felt, would cause some inconvenience 
to the occupants when they enter or 
leave the front seats, for although the 
seat is low, the lower corners of the 
screen are almost bound to interfere 
with shoulder movement. Since this 
reverse inclination does not add to the 
good appearance of the roof, it is felt 
that such a feature does not merit 
inclusion, 

In the wing design, the conven- 
tional follow-through wing is used, so 
that no distinction is made between 
wings and body panels. At the rear, 
a fin is introduced behind each wheel, 
apparently with the sole purpose of 
improving stability. A curved inclined 
screen is employed, and the rear por- 
tion of the roof consists entirely of a 
curved panel in transparent material, 
such as Perspex. This obviates the 
usual blind quarter panels. All four 
doors are hinged at their forward 
edges and, since both front and rear 
seats are low, it has been necessary to 
obtain sufficient leg room for the front 
seat occupants by setting the foot- 
boards forward on each side of the 
engine, and obviously a bulkhead or 
dash with a bowed central portion 
would be involved. 


Competition No. 4 
This competition was open to 
persons of British nationality, without 
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age limit, and was for a_ general 
arrangement drawing, in ink, of a 
single deck stage carriage of metal 
construction, mounted on an under- 
floor engined chassis. The drawing 
was to be to a scale of j in to the foot 
and the vehicle was to comply with 
the current Ministry of Transport 
regulations applicable to single deck 
vehicles. ‘This body had to be capable 
of carrying in reasonable comfort the 
maximum possible number of seated 
and standing passengers during peak 
periods, and capable of seating not less 
than 24 passengers at any time. The 
general layout was to be suitable for 
one-man operation during non-peak 
periods 

The first prize of £75 and the 
Company’s Medal was awarded to 
D. G. Thaxter, for a well thought-out 
design which was clearly shown both 
in the general arrangement drawings 
and in the three-quarter front view, 
which is reproduced in an accom- 
panying illustration. Maximum accom- 
modation for standing passengers is 
obtained by mounting double seats on 
the off side and single seats on the 
near side, while all the rear portion of 
the vehicle, where it is enclosed on one 
side by double doors, is available for 
standing passengers. This would 
promote easy operation during peak 
periods, for while it may be necessary 
for some of the standing passengers to 
pass down the centre gangway, those 
covering only a short distance would 
naturally stand just inside the rear 
doors 

The front entrance in the near side 
panel is opposite the driver’s cab, This 
makes one-man operation feasible, 
since the passengers entering the 
vehicle could be issued with tickets as 
they pass the open-sided cab; they 
would have to leave by the rear doors, 

Alternative seating plans are given 
and the drawings, which are on four 
sheets, are fully detailed. In _ the 
external appearance of the service bus, 
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horizontal lines predominate. Relief 
is introduced on the side panels by 
double mouldings, completely embrac- 
ing the vehicle, broken only by the 
head lamps and the rear lamp units. 
In addition to the normal side windows 
there are glazed lights above five of 
the windows on each side. 

The three-quarter perspective view 
is extremely well done. It clearly 
indicates the disposition of body mem- 
bers and also much of the smaller 
detail work such as the accommodation 
of the mechanical unit that operates 
the entrance door. Although the pre- 
paration of this perspective view 
probably occupied as much time as all 
the detail work on the other three 
sheets, it cannot be too strongly empha- 
sized that such a view is of considerable 
help to those assessing the merits of 
the design. 

The second prize of £37 10s Od and 
the Company’s medal was awarded to 
C. P. Stephenson. This design, owing 
to its lack of prominent mouldings, is 
less outstanding than that of the first: 
prize winner. The competitor also 
gives alternative seating plans. In one 
there are double seats with a wide 
central gangway, and in the alternative 
scheme double and treble seats, with 
a narrow gangway. 

Light alloy construction is employed 
and a honeycomb stiffened floor has 
been adopted. Special attention has 
been devoted to the question of one- 
man operation. When only the driver 
is in complete control of the vehicle, a 
sliding door on the near side of his 
cab enables him to discharge the 
conductor’s duties. This competitor 
also makes considerable use of per- 
spective sketches to illustrate the 
method of construction that he adopts. 
These sketches illustrate the more 
intricate aspects of the construction. 
In the side framing, diagonal bracing 
plays an important part and un- 
doubtedly would do much to prolong 
the effective life of the vehicle. 


THE UNIFIED SCREW THREAD 


"THE conclusion that the Unified 

Screw Thread would ultimately 
supersede the Whitworth Thread was 
formally recorded by a special con- 
ference at British Standards House, 
when representatives of many branches 
of the engineering industries, the 
Service Departments, and the nation- 
alized industries met under the chair- 
manship of Mr. H. A. R. Binney, 
director of the B.S.1L., to review how 
far the Unified Thread has, in fact, 
been adopted in this country. The 
conference was called in response to 
many enquiries which B.S.I._ had 
received from industrial producers and 
users of engineering equipment, from 
Government departments and others 
concerned, to know how far and how 
fast the change-over from the Whit- 
worth Thread had progressed in the 
seven years since the signing of the 


“Declaration of Accord” between 
America, Britain and Canada, under 
which the three countries agreed to 
accept the Unified Thread. 

It was recalled at the opening dis- 
cussion at the conference that in the 
years immediately following the sign- 
ing of the Accord several British 
Standards were developed for Unified 
bolts and nuts, screwing tackle and 
other details necessary for the imple- 
mentation of the agreement. Reviewing 
progress from that point, the manu- 
facturers of bolts and nuts said that 
in the early stages they had been 
unable to meet all the demands for 
Unified bolts and nuts, but recently 
the position had improved. The draft 
standard for black bolts and nuts in 
the “normal” series would soon be 
issued, and they now foresaw no 
serious difficulty in meeting any future 


demands likely to be made upon them. 

Representatives from the motor, 
aircraft, oil and chemical industries, 
and from the Atomic’ Energy 
Authority, all said that they had 
adopted the Unified Screw Thread, 
and confirmed that, generally, avail- 
ability now presented no problem. 
They were unanimous in stating that 
the change-over had not been nearly 
as inconvenient as they had thought it 
would be, and they were of the opinion 
that the difficulties involved could 
easily be exaggerated. 

The indications all showed that the 
rate of the change-over had been con- 
siderably faster than might have been 
expected some four or five years ago; 
but, having regard to the advantages 
to be achieved by working to a single 
screw-thread system, it was agreed that 
the tempo should be quickened. 
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WO vertical rack generators, the 
VR 60 and the VR72, are now 
available from W. E. Sykes 
Limited, Staines, Middlesex. The 
VR 60, which is shown in Fig. 1, will 
cut racks up to 60in long and the 
VR72 racks up to 72in long. Both 
machines will cut racks with a maxi- 
mum face width of 3in and pitches 
within a range of approximately 5 D.P. 
to 64D.P. Diametral, circular and 
module pitches can be generated, and 
either spur or helical teeth (right or 
left-hand) up to a maximum helix 
angle of 45 deg. 

The teeth can be run out at both 
ends or may be terminated at any 
desired point, when by using a 
blocked-out cutter the end _ tooth 
spaces can be cut to full depth. 
Furthermore, the Sykes continuous 
rotary generating principle on which 
these machines operate, makes possible 
the production of intricate flat profiles 
in flat section. 

All controls are conveniently 
grouped, and since the generating 
process relies more upon the accuracy 
of the cutter than on the skill of the 
operator, the most precise work can 
be performed rapidly and accurately 
by unskilled labour. Setting up is 
simple. There is a dial gauge fixture 
for truing the work and a large micro- 
meter dial on the front of the infeed 
shaft shows the depth of cut. Adjust- 
able limit switches automatically stop 
the machine when the required length 
has been cut, and since cutting can be 
effected in either direction of table 
traverse, it is only necessary to set the 
control to “reverse” to allow cutting to 
be resumed without returning the table 
to its starting point. Moreover, on the 
front of the machine tabie there is a 
vernier scale that enables the operator 
to “pitch in” accurately at any required 
point. Thus, when intermittent racks 
are being produced, minimum time is 
lost in traversing sections that do not 
have to be cut. 

The rotary pinion-type cutter, which 
is normally of 4in P.C.D., provides a 
series of cutting edges several times 
longer than could be provided by a 
rack time cutter. Cutter life is, there- 


Fig. 2. 
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NEW PLANT AND TOOLS 


Recent Developments in Production Equipment 


fore, materially 
prolonged, The 
cutter is mounted 
on a spindle that is 
reciprocated by a 
crank with a throw 
which is adjustable 
to suit the required 
face width. A 
simple adjustment 
governs the height 
of the cutter above 
the work table. 
Cutting is effected 
on the down stroke. 
Return stroke relief 
operates the 
cutter head itself, 
with the work table, 
work and fixture 
remaining steady. 
As it reciprocates, 
the cutter slowly 
rotates in mesh 
with the work; 
thus, cutter and 
work are exact 
counterparts both 
in profile and 
accuracy. 

Racks of 
length within the 
capacity the 
machine can be 
generated with the 
same cutter, pro- 
viding the 
pitch, helix and 
pressure angles are the same. More- 
over, by standardizing cutter pitch 
diameter, all diametral pitches can be 
generated without the necessity of 
altering the change gear ratio. Change- 
over from system of pitch 
measurement to another is readily 
effected by means of the index change 
gears. 

The cutter spindle guide is of hardened 
Mecehanite, and the sleeve, which is 
provided with adjustable bearing 
blocks, is of ample dimensions. The 
cutter spindle sleeve, indexing worm- 
wheel housing and cutter relief block 
form a single rigid unit. Cutter relief, 
which operates on the cutter head in a 
direction parallel to the axis of the 


any 
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Drill holder and setting gauge 
(B.5.A. Tools Ltd.) 


VR 60 vertical rack generating machine 


(W. E. Sykes Ltd.) 


indexing worm, entails only the move- 
ment of a light and rigid unit, so that 
there is sensitivity at high operating 
speeds. As the slides carrying the 
cutter head unit are mounted directly 
within the rigid box section machine 
casting, overhang is extremely small. 

There are eight cutting speeds in the 
range 66 to 622 strokes per minute. 
Speed variations are effected by means 
of a two-speed motor, interchangeable 
pulleys, and a two-speed gearbox with 
lever control. Generating feeds are 
variable by means of change gears 
located in a compartment at the rear 
of the machine. With a 4in P.C.D. 
cutter, the generating feeds can be 
varied from 0-0045 to 0-014 in. 


Drill holder and setting gauge 
To facilitate the accurate drilling of 
holes to pre-set depths, B.S.A. Tools 
Litd., Mackadown Lane, Kitts Green, 
Birmingham, 33, have developed the 
drill holder and setting gauge shown 
in Fig, 2. It can accommodate any 
size of drill, reamer, counterbore or 
tool with a standard morse taper 
shank. The component parts are a 
main body, a knurled locking ring and 
. a combined bush and stop-nut. 
To assemble, the drill is inserted 
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Fig. 3. 


into the holder, followed by the bush 
and stop-nut, which is threaded up the 
body an amount sufficient to give 
the required drilling depth, that is, the 
distance between the drill point and 
the lower face of the bush. 

Normally, the holder, bush and 
stop-nut, and locking ring are threaded 
left-hand. This is a precautionary 


measure against inadvertent failure on 
the part of the operator to lock the 
bush in place. In such a case the bush 
would tend to work down the holder 
where normal right-hand rotation of 
the machine is employed, the drilling 
depth would, therefore, be decreased. 


Snyder connecting rod balancing machine 
(Gaston E, Marbaix Ltd.) 


Connecting rod balancing machine 

A new connecting rod precision 
balancing machine for heavy-duty and 
diesel engine connecting rods with 
centre distances from 74 to 124 in has 
been developed by Snyder Tool and 
Engineering Co., Detroit, Michigan. 
This machine, which is illustrated in 
Fig. 3, is made up of three individual 
units: a milling machine with two 
opposing double-spindle heads; a con- 
the 


sole containing all operating 
controls; and a precision weighing 
unit. 


For balancing, the rod is first placed 
on the weighing unit. When this is 


Fig. 4. Reinecker automatic internal grinding machine 
(Stewart Dovis Led.) 
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done, part finder fingers on the 
machine are automatically set to 
within 0-001 in for the removal of the 
correct amount of stock from lugs 
provided on the piston and crankshaft 
ends of the forging. When the part 
finder fingers are set, the rod is 
manually removed from the weighing 
unit and placed in a fixture on the 
milling machine. Depression of a cycle 
button on the console then causes the 
fixture to retract between the milling 
heads, while simultaneously clamping 
the rod. Both heads then advance until 
the part finder fingers contact the ends 
of the rod. The heads are then locked 
in the correct milling position for 
removing the excess material from 
each end. The fixture feeds forward, 
first past a set of roughing cutters and 
then past a set of finishing cutters. The 
weighing operation for another rod is 
carried out during the milling opera- 
tion. A 15 h.p. motor drives the head 
for the crankshaft end of the rod, and 
a 74 h.p. motor drives the head for the 
piston end. All head and fixture 
movements are hydraulically con- 
trolled. Gaston E. Marbaix Ltd., 
Devonshire House, Vicarage Crescent, 
London, S.W.11, are the British agents 
for these machines. 


Automatic internal grinding machine 


A new Reinecker automatic internal 
grinding machine, the J.S.O.A., is 
illustrated in Fig. 4. It is electro- 
hydraulically controlled and has a 
fully automatic operating cycle. The 
indirect sizing method is used for con- 
trolling size. Plain or taper holes, 
straight through or partially blind 
holes can be ground economically. 
Rapid approach of the table, automatic 
starting of workhead and _ coolant 
supply, followed by automatic switch- 
ing of table feed to rough grinding, are 
effected by operating one starting lever. 

When the bore being ground reaches 
the “rough” size, the table rapidly 
returns for automatic wheel dressing 
and compensation for wheel wear. 
Then the table feed automatically 
switches to grinding speed, and grind- 
ing continues until the finish size is 
reached. 

Indirect sizing is effected by setting 
the diamond dresser through a mano- 
meter adjuster. Sizing can be carried 
out to the finest limits. Direct sizing 
by using plug gauges from the rear can 
also be used for through holes. A 
valuable feature of the machine is 
the face grinding attachment, which 
enables the face to be ground true to 
the bore. This attachment is auto- 
matically operated 

The workpiece is held in a collet 
chuck, a magnetic chuck or a three- 
jaw chuck, whichever is the most con- 
venient. Radii or internal profiles can 
be ground by using special attach- 
ments. High speed internal grinding 
spindles running up to 60,000 r.p.m., 
or high frequency grinding spindles 
for small holes are _ available. 
Stuart Davis Ltd., Much Park Street, 
Coventry, are the British agents for 
these machines. 
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BRITISH PLASTICS EXHIBITION 
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A Brief Survey of Some of the Features of Interest 


LL the earlier British Plastics 
Exhibitions had features of 


interest to automobile engineers; 
this year’s Show was no exception. 
That progress has been made in the 
two years since the previous Show could 
be seen from the improvements that 
were evident among the exhibits, par- 
ticularly of plastics bodies and com- 
ponents for cars and commercial 
vehicles. The finish of the plastics 
panels and of complete vehicles 
exhibited is generally markedly 
superior to that of models exhibited 
two years ago. So far, plastics body- 
work has been used mainly for special 
applications; however, there are many 
other types of plastics components, 
such as gears and thrust washers, that 
are well established and widely used in 
the motor industry. 


Car bodies and components 

The advantages and disadvantages 
of polyester glass fibre panels and the 
methods of manufacture are, by now, 
well known. Briefly, the panels are 
strong and resistant to impact; blows 
that would dent or buckle sheet metal 
or splinter timber panels have little 
or no effect on the reinforced plastics 
materials. A substantial saving in 
weight can be obtained by the use of 
plastics, and local stiffening and 
strengthening is relatively easy. Unlike 
metal, the plastics panels are not 
subject to corrosion, and their sound- 
deadening and heat insulation pro- 
perties are added advantages. 

Raw materials used in the manu- 
facture of these panels are expensive, 
but for production in small quantities, 


The front end panel of the Jensen plastics 

bodied car was demonstrated with one half 

painted and the other unpainted to show the 
surface finish 


to the Motor Industry 


This car body was manufactured by Martin Plastics Ltd. 


It is made of Bakelite polyester 


resin and glass fibre 


the saving in tooling costs in many 
instances more than offset this dis- 
advantage. Moreover, highly skilled 
operators are not needed to do the lay- 
up of the materials, so the process is 
less costly than panel beating. The 
time required for the resin to set, or 
cure, generally varies between 30 min 
and 8 hr, according to the quantity of 
hardening agent added and the tem- 
perature. 

A car body manufactured by Martin 
Plastics Ltd., Maidstone, was shown 
on the stand of Bakelite Ltd. This 
body is made of Bakelite polyester 
resin impregnated glass fibre. It is for 
mounting on the 1938-1954 range of 
Ford 8 and 10 h.p. chassis. 

Other car bodies made from Bakelite 
material have been manufactured by 
W. Jacobs and Son Ltd., and Necolam 
Lid., of Blyth. Jacobs bodies have 
been fitted to M.G. chassis and 
Necolam manufacture bodies for 
R.G.S. Automobile Components Ltd. 
Among the other exhibits on the stand 
of Bakelite Ltd. were the clear and 
tinted, rigid and flexible Vybak sheet 
for side screens and rear windows for 
the hoods of convertible cars. 

At last year’s Motor Show, the 
Jensen plastics bodied car attracted 
considerable attention. The bonnet 
lid, which extends over the wheels on 
each side of the vehicle, was shown on 
the stand of British Industrial Plastics 
Ltd. at the British Plastics Exhibition. 
This body, like that of the Martin 
vehicle, has a painted finish. Although 
the plastics materials themselves can 
be pigmented to save a painting opera- 
tion, there are disadvantages associated 
with panels made in this way. To 
obtain a good finish in colour, it is 
necessary tO incorporate a relatively 
thick layer of unreinforced, pigmented 
resin on the surface. If this surface is 


subsequently damaged during service, 
starring sometimes occurs and this 
makes it difficult to restore the good 
finish. This trouble is not experienced 
when the surface layer of resin is 
thinner and is painted.. An attractive 
alternative is to use a pigmented resin 
and to lay-up in the normal manner, 
that is, without the thick layer of 
unreinforced resin on the surface, and 
to apply a paint finish on top, This 
has the advantage that should the 
paint be scratched, the damage is not 
readily visible because the colour of 
the plastics underneath it is similar. 

A good finish had been obtained on 
the bonnet lid that was exhibited. It 
was stated on the stand that neither 
sanding nor polishing was necessary 
after the component had been removed 
from the mould. Inside the lid, there 


Reinforced plastics stiffeners are moulded 
on to the underside of the front end panel of 
the Jensen car before the lay-up has set 
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were stiffeners that had been pre- 
formed and moulded-in while the 
lay-up was still wet. The material, of 
course, can be drilled, punched, tapped 
and riveted. In general, chopped 
strand mat was used for the lay-up, 
but there were certain exceptions, 
notably small components that are 
more easily moulded with cloth. 
Tufnol is employed extensively in 
the motor industry for a wide variety 
of components, ranging from cam 
heels in distributors to timing gear 
wheels. The material has a number 
of advantages that make it particularly 
suitable for these and certain other 
applications. It is not adversely affected 
by petrol, oil or atmospheric con- 
ditions, and is light, strong and wears 


well, In electrical applications, the 
material is useful because of its 
insulation properties. It can be 


machined more easily than metal and 
can be punched accurately and 
economically. Tufnol is also used in 
bearings and under certain conditions 
little or no lubrication is required. In 
other circumstances, water is effective 
as a lubricant. 

The material is available in sheets 
approximately 46 in square, and up to 
9in thick. It can also be supplied in 
46in long strips in various widths 
suitable for punching. For bearings 
and other applications, tubes made of 
Tufnol can be supplied. They are 
46in long and their cross sectional 
dimensions are up to 4in. Rods, 46 in 
long and up to 2in diameter, are also 
available, and special shapes can be 
moulded. 

Common applications in the motor 
industry are thrust washers for king 
pins, bushes for control rod guides, 
body mounting blocks, facia panels, 
carburettor-flange washers, couplings 
for dynamo and magneto drives, com- 
mutator cores, slider bushes and 
damper pistons for motor cycle front 
forks, and fuel pump valve discs. In 
each application, co-operation between 
the designers and the material sup- 
pliers is most desirable. Co-opera- 
tion should begin at the earliest 
possible stage in design so that the 
material can be used to best advantage. 


Reinforced plastics 


nelling on the Harper Scootomobile 
material can be readily moulded into complex shapes, is light and 
has good impact resistance 
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Front end panelling used experimentally 
on the Birmingham and Midland Motor 
Omnibus Co, Ltd’s single deck bus 


It is necessary to ensure that the 
material is used in its most suitable 
form in each particular application. 
Failures have been known to occur as 
a result of the use of the wrong type 
of material. For example, gear teeth 
have been known to strip because the 
components were machined from tube. 
This is not surprising, since the fabric 
reinforcement in tube is generally 
wrapped round and, of course, the 
teeth shear on a plane between the 
layers of wrapped fabric. Gears should 
be made from sheet material in which 
the fabric layers are parallel to the 
plane of the sheet. 

On the stand of Fibreglass Ltd., 
there were many items of interest to 
Among the 


motor manufacturers. 

exhibits was a one-piece front-end 
panel for the Birmingham and 
Midland Motor Omnibus Co. Ltd.’s 


single deck bus. The moulding in- 


cludes part of the front of the roof 
panel as well as the screen pillars, 
and front panel with its cut-out for the 
radiator. 


In the production of this 


This 
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component the wet lay-up process was 
used and the materials employed were 
Fibreglass chopped strand mat and 
polyester resin. A number of manu- 
facturers are experimenting with 
plastics materials for front and rear 
ends of buses, because the panelling in 
these areas is particularly liable to 
suffer damage. By the use of plastics 
material, fewer repairs may be neces- 
sary and those repairs that are required 
may be less expensive than if metal 
panels were used. 

Another exhibit on the Fibreglass 
stand was the Harper Scootomobile, 
made by Harper Aircraft Co. Ltd. 
Chopped strand mat was also used in 
the production of the panelling that 
covers the mechanical components of 
this motor scooter. Pigmented resin 
is employed but a paint finish of a 
similar colour is applied. Thus, in the 
event of the paint being scratched, the 
damage will be scarcely noticeable. 
Because of the light weight of this 
material, it has much to commend it 
for application to motor scooters. Its 
impact resistance is also an advantage 
because light-weight vehicles are par- 
ticularly liable to suffer damage, since 
most are relatively easily knocked over 
when parked. 

Tubes for the manufacture of 
bracing structures required to conform 
with complex shapes are also made 
from Fibreglass reinforced plastics. 
The tubes can be readily sawn into the 
lengths necessary to make the struc- 
tures. Their ends can be appropriately 
shaped to conform with the profile of 
the components they are required to 
brace; alternatively, slots can be cut in 
the ends to receive gusset plates to 
form the joints of the structure. 
Accuracy in cutting the lengths is not 
essential since adjustment can be made 
simply by moving the tubes axially to 
vary the depth of engagement of the 
plates in the slots. 

After adjustment has been effected, 
the joints are made good by the use 
of a glass-reinforced putty, consisting 
of approximately 40 per cent polyester 
or epoxy resin, 30 per cent Kaolin, or 
similar filler, and 30 per cent jin 
chopped glass strand. This mixture is 


Access to the engine and most of the other mechanical components 
of the Harper Scootomobile is gained by lifting the whole of the 


rear end panelling 
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formulated so as to set at room tem- 
perature. An alternative method of 
bracing the joints is the use of a wet, 
resinated glass fabric tape, which is 
wound round the joints like a bandage. 
The advantages claimed for this form 
of bracing structure are: time saving 
in manufacture, light weight, dimen- 
sional stability, resistance to adverse 
climatic conditions, rigidity and neg- 
ligible moisture absorption. The 
manufacturers are Ogden Smiths and 
Hussey Ltd. 


Resins 

A recent development of Shell 
Chemicals Ltd. is the CHC Vapour- 
Phase Corrosion Inhibitor. This is a 
white crystalline solid, which is very 
soluble in water, methyl, ethyl alcohols 
and methylated spirit. The compound 
volatilizes slowly at atmospheric tem- 
peratures. Since many carbonates and 
organic bases have anti-corrosion 
properties and the new compound is a 
carbonate of an organic base, the 
protective action is probably of a two- 
fold nature. Experiments have shown 
that when CHC is introduced into a 
closed package, vapour is produced 
immediately and _ diffuses rapidly 
throughout the contents. The vapour 
pressure is great enough to ensure that 
adequate concentration of vapour is 
built up with a minimum of delay. If 
the package is subsequently opened 
and then sealed again, an effective 
concentration of vapour quickly re- 
develops, provided that some of the 
inhibitor is still present in solid form. 

It is stated that the compound is as 
effective when it is at a distance of 
30in as at lin from the component. 
The vapour is more active than solid 
CHC when in contact with metal. This 
inhibitor almost completely prevents 
further corrosion of rusted mild steel 
or cast iron components. Moreover, 
it is effective when water vapour, con- 
densation or water droplets that 
contain salt are present. It should be 
useful in packages containing com- 
ponents for export. 

The Epikote resins, manufactured 
by Shell Chemicals Ltd., are noted for 
their high strength and resistance to 
chemical attack. Moreover, at higher 
temperatures they retain their pro- 
perties better than most other materials 
of this type. This resin is, therefore, 
used in applications where good quality 
is a paramount requirement. For 
example, it has been used in the 
manufacture of bodies for racing cars 
because, it is claimed, the saving in 
weight obtained is worth the extra cost 
of the material. Tanks for carrying 
certain chemicals have also been made 
with Epikote resin, because of the 
resistance of this material to chemical 
attack. 

Another 
resins is in paints. 
used experimentally in the United 
States for primers for automobile 
bodies. Among the advantages of 


application for Epikote 
They have been 


paints of this type are their ability to 
keep out 
adhesion. 


water and their good 
These manufacturers also 
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supply Ketane solvents for cellulose 
coverings for components such as door 
handles and steering wheels. 

Certain of the well known Rockite 
phenolic thermo - setting moulding 
materials are now offered in extruded 
form by British Resin Products Ltd. 
Close tolerances are maintained 
throughout the manufacture of the 
extrusions, which require no finishing 
operations apart from cutting to 
length. They can, however, be readily 
machined if necessary. These Rockite 
Rigid Extrusions are heat resistant and 
have a durable high-gloss finish. Their 
ultimate tensile strength is 7,000- 
8,000 Ib/in’, they have an impact 
strength of 0-17-0-19 ft-lb, and they are 
available in a variety of colours. 

Cellobond brake lining resins are 
also supplied by British Resin Products 
Ltd. This group of materials com- 
prises binder resins and friction dusts. 
Cellobond cashew resins in solution 
are used for impregnating woven 
asbestos linings and as binders in the 


on which are 


demonstration panel 
mounted plastics bracing structures 
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wet-mix process. In powder form, 
these resins are employed as binders 
and friction dusts in the manufacture 
of moulded brake linings by the dry- 
mix process. These materials are said 
to give good anti-fade characteristics. 

Among the exhibits on the stand of 
Scott Bader and Co. Ltd., Welling- 
borough, Northamptonshire, were 
Crystic resins made up in the form of 
the Crystic Lock-Nut Cement. This 


material is offered for use in an 
inexpensive and reliable method of 
preventing bolts, nuts and studs from 
working loose under the influence of 
vibration. It is applied during assembly 
of the threaded components and can 


be made to set at room or more 
elevated temperatures. The torque 
capacity obtainable is considerable, 


and can be controlled by changing the 
amount of plasticizer in the material. 
Crystic Lock-Nut Cement, in addition 
to locking the components, provides 
an extremely effective oil seal, and 
when fully set it is resistant to oils 
and other solvents. Rust formation is 
also prevented. 

For hot locking, the cement is 
prepared by mixing 100 parts, by 
weight of Crystic Lock Nut base with 
three parts of Crystic activator and 25 
parts of Crystic plasticizer. Care must 
be taken to disperse thoroughly the 
activator. At normal room tempera- 
ture, this activated cement is stable for 
ten to fourteen days. 

One or both the threaded com- 
ponents are dipped in the cement; 
alternatively, brush or spray applica- 


tion may be adopted. Then the 
components must be assembled 
immediately, otherwise the cement 


drains away. To set the cement, the 
assembly is stoved at about 120 deg C. 
The time needed for this operation 
depends on the size of the threaded 
parts and the rate of heat transfer, but 
for most purposes at least 30 min. 
should be allowed. However, small 
bolts attached to relatively light 
sections of metal can be fully set 
within 3min. Provided that the 
stoving temperature is not higher than 
150 deg C, no harm is done by over- 
stoving. 

If cold locking is required, the same 
cement is used, but 0-5-1-0 parts of 
Crystic Accelerator are thoroughly 
mixed in. After the accelerator has 
been added, the useful life of this 
mixture is approximately one hour. It 
is therefore important to prepare only 
sufficient cement for about forty 
minutes’ work. The method of appli- 
cation of the cement is the same as 
already described. At room tempera- 
ture, locking is complete within two or 
three hours and the torque resistance 
obtained is equal to that obtained by 
heat locking. 

In the single mould method of 
making large polyester glass fibre 
mouldings, it is in most instances 
necessary to use resin which has a high 
apparent viscosity, but when stirred or 


otherwise subjected to mechanical 
agitation immediately becomes less 
viscous. This property is known as 


thixotropy. With resins that are not 
sufficiently thixotropic, resin drainage 
on large vertical surfaces may be con- 
siderable, both when preparing the 
gel-coat and when laying-up the glass 
mat or cloth. Higher viscosity resin is 
unsatisfactory, since it is difficult to 
apply, does not thoroughly impregnate 
the glass fibre and tends to trap air. 
Crystic Pregel thixotropic resins 
have been developed to meet the 
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A Tufnol quiet-running gear wheel for a 
mag-dynamo 


requirements for laying-up on vertical 
surfaces. This material can be added 
to Crystic and Marco polyester resins 
to obtain the necessary degree of 
thixotropy. In many instances, the use 
of a material of this type is essential 
to obtain satisfactory results in the 
laying-up process. 

The first thixotropic polyester resin 
introduced by Scott Bader was the 
Crystic Pregel 15. It was put on the 
market in 1953. This material has a 
high degree of true thixotropy but is 
unsuitable for certain applications 
because of its dark colour. Conse- 
quently, the lighter coloured Crystic 
Pregel 17 has been developed. 

On large vertical lay-ups, the fol- 
lowing mixture should be used for the 
gel-coat: 50 parts by weight of Crystic 
or Marco resin, 50 parts of Crystic 
Pregel 17, 4 parts of Catalyst Paste H, 
4 parts of Accelerator E, together with 
the necessary amount of pigment or 
pigment paste, if required. On an 
inclined, as distinct from vertical, 
surface, the proportion of Pregel 17 
should be reduced. In some applica- 
tions the addition of as little as 15 
parts of Pregel 17 to 85 parts of normal 
resin is adequate. 

It may also be desirable to use 
Pregel 17 when impregnating glass mat 
or glass cloth on a vertical or nearly 
vertical surface. The requirements 
are that the glass fibre must be 
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thoroughly wetted and at the same 
time the resin must not run down 
during the curing process. To meet 


these requirements, the following for- 
mulation is recommended: 75 parts by 
weight of Crystic or Marco resin, 
25 parts of Crystic Pregel 17, 4 parts 
of Catalyst Paste H, 0-5-4-0 parts of 
Accelerator E, depending on the 
setting time required. Whenever 
powdered fillers are incorporated, they 
must be thoroughly dispersed in the 
normal resin before the addition of the 
Pregel. 

Crystal Pregel 15 can be used in 
place of Pregel 17 in either of these 
two mixtures. This material is best 
for applications where a very high 
degree of thixotropy is required and 
where colour is not important. It tends 
to retard the setting time of the resin 
mixture, but this effect is least pro- 
nounced when it is used in conjunction 
with Crystic 189. Pregel 17 does not 
retard the setting time of resin to any 
extent and can, therefore, be used with 
any Crystic or Marco resin. However, 
the amount of Pregel used in any for- 
mulation should be kept to an absolute 
minimum and should be sufficient only 
to overcome serious resin drainage. 
The formulations that have been given 
here should be regarded only as 
approximate indications of the propor- 
tions required. In many instances, 
fabricators may find it desirable to 
modify these mixtures to suit different 
applications. Crystic Pregel 15 has a 
useful life of about three months, 
provided the storage temperature does 
not exceed about 20 deg C. The storage 
life of Pregel 17 at this temperature is 
about six months. 


Release agents 

The choice of the most suitable 
release agent is of considerable impor- 
tance, particularly in the production 
of glass fibre reinforced laminates and 
mouldings. There is no universal, 
general purpose release agent. Each 
of those available has advasitages and 
disadvantages, and should be chosen 
to suit the shape, size and type of 
mould used, the final surface finish 
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Tufnol forms the electrical insulation in this 
commutator for a Lucas dynamo 


required and the rate at which the 
mouldings have to be produced. 

In rubber bag moulding, sheet 
material, such as Cellophane polyviny! 
alcohol film, cellulose acetate or poly- 
thene are used as separating agents. 
For other applications, a variety of 
release agents are available. Among 
these is the Crystic release agent No. 1, 
which is a form of quick-drying cellu- 
lose acetate solution. It is for use on 
moulds of timber, plaster or other 
porous materials. If it is used on metal 
or polyester/glass laminated moulds, 
care must be taken to ensure that all 
the solvent has been removed before 
the lay-up operation. This may involve 
drying the film of release agent under 
warm conditions, for example, with a 
fan blowing hot air. Otherwise, it 
may be necessary to leave the coated 
mould for at least 24 hours before 
lamination begins. Failure to do this 
may result in the loss of a mould due 
to sticking. 

Another release agent is Crystic 
No, 2. This is a quick-drying film of 
polyvinyl alcohol solution. At least 
two coats should be applied, prefer- 
ably by spray, but since each film dries 
almost instantaneously, a complete 
mould can be _ prepared rapidly. 
Materials of this type can be used to 
best advantage on moulds made of 
metal or polyester/glass laminates. 


and magneto drives 


These Tufnol couplings are employed to absorb shock in dynamo 


A selection of Rockite phenolic and urea extrusions made by 
British Resin Products Ltd. 
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They are in many instances employed 
as a secondary and expendable film on 
a mould surface that has already been 
treated with Carnauba Wax P-Y or 
Dribrite E.80. 

Dribite E.80 is a wax emulsion and 
can be used on any type of metal 
surface. In making car bodies, boat 
hulls and similar large mouldings, the 
E.80 material is used for the initial 
treatment of the mould. When this is 
dry, a film of No. 1 or No. 2 prepara- 
tion is sprayed on as a secondary 
release agent. 

For metal moulds, Carnauba Wax 
P-Y gives good results, particularly 
when the hot curing process is used 
with matched die moulds. This release 
agent should be applied hot and great 
care must be taken to cover every part 
of the mould surface, while at the 
same time using as little of the material 
as possible. Therefore, it is advisable 
in many instances to rub the mould 
surface with a clean rag after the wax 
application. In this way, any excess 
wax is removed. 

If the length of time required for 
the agent to dry is not important, 
polyvinyl alcohol solution can be used. 
Scott Bader supply this in concentrated 
form; before use it should be diluted 
with about four times its volume of 
water. Excellent surface finish and 
gloss are obtainable when this solution 
is employed. In addition, the initial 
release movement of the lay-up in the 
mould is easily effected. It can be 
made even easier if water or methanol 
is used to lubricate the interface when 
the resin is set. Polyvinyl alcohol 
solution should always be used on 
glass unless a smooth matt finish is 
required, when Crystic Release Agent 
No. 2 is recommended. 

Many of the domestic wax polishes 
contain solvents, such as white spirit, 
which do not readily dry out when the 
polish is used as a mould release agent. 
This sometimes results in the laminate 
having a tacky surface. In addition, 
certain soft waxes are incorporated in 
some of the polishes and these are 
readily attacked by the styrene in the 
polyester resin. This causes serious 
mould sticking. When a gel-coat is 
applied to a mould surface treated 
with this type of material, the soft 
waxes sometimes dissolve in the resin 
to such an extent that adhesion 
between the gel-coat and subsequent 


ACCORDING to Caterpillar Tractor 

Co., materials that were for many 
years looked upon as refinery residues 
are now being increasingly used in the 
production of standard diesel fuels. 
Called “cracked distillates” or “recycle 
stocks,” they were originally con- 
sidered as refinery residue from the 
production of high-octane  petrols. 


Later, they were combined with higher 
grade 


“straight-run distillates” and 
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layers of laminate is considerably 
impaired. 
When mouldings have to be finished 


by painting, it is essential that all 


traces of release agent should be 
removed from the surface of the 
moulding. If any of the wax release 


agents have been used, this may be 
difficult even with efficient degreasing 
agents. It is, therefore, recommended 
that Crystic Release Agent No. 2 
should be applied as a secondary film 
over waxed mould surfaces. All traces 
of the No. 2 preparation can be 
removed simply by washing down in 
plenty of warm water. 


Glass fibre cloths and mats 

Among the manufacturers who 
exhibited glass yarns, rovings, cloths, 
mats and cords for use in the prepara- 
tion of laminates was Glass Yarns and 
Deeside Fabrics Ltd. Roving is a 
bundle of any number of slivers placed 
together in parallel and set up in a 
pack of suitable weight or shape for 
the customer’s requirements. It is a 
convenient way of packaging sliver for 
transport and further processing by 
the reinforced-plastics industry. These 
manufacturers supply rovings either 
Volanized, as standard, or Silane 
treated. The Silane treatment obviates 
the need for post-finishing operations 
before impregnation with resin. Silane 
treated rovings, made up into finished 
cloth, give over 90 per cent wet 
strength retention, as determined by 
the A.S.T.M. two-hour boil test. 

Yarns are slivers suitably twisted 
and doubled together for weaving or 
for the manufacture of tapes, braids, 
etc. All Deeglass yarns are supplied 
pre-Silane treated. This means that 
the weaver does not have to de-size or 
carry Out any post finishing operation 
on the cloth. These yarns also give 
over 90 per cent wet strength reten- 
tion. Deeglass can also be supplied in 
the form of chopped strand mat, 
chopped fibre cloth, mat and roving, 
and the materials can be pre-impreg- 
nated with resin. 

Turner Bros. Asbestos Ltd. of 
Rochdale are now producing a woven 
roving. This type of weave is shown 
in an accompanying illustration, and it 
has a number of advantages. The cloth 
is woven from continuous filament 
roving without twist. This represents 
an important technical development, 


DIESEL FUEL 


used as diesel fuel. Now, studies by 
the Caterpillar Research Department 
at Peoria, indicate that, if certain 
requirements are met, the cracked dis- 
tillates can be used in Cat diesel 
engines without harm to the engine. 

The investigations covered four 
problems. They were: (1) the forma- 
tion of gummy conditions in storage; 
(2) flow and spray characteristics 
necessary for use in high pressure 


2 


A full-size illustration of a woven roving 
cloth 


since it improves the stiffness and 
strength of the finished product. If 
the filament is twisted, there is a 
tendency for it to straighten out when 
the laminated components are sub- 
jected to load, and this reduces the 
strength and stiffness of the com- 
ponent. Another advantage of the 
weave is that the finished laminate can 
be produced with a high content of 
glass. This is because the glass fibres 
pack together better when they are not 
twisted. The weave is relatively flexible 
so that the material can be draped 
over curved surfaces more readily than 
most other cloths. 

Where a smooth surface finish is 
required, the eight-shaft satin weave 
type of cloth is suitable. In this cloth 
the yarn, instead of being woven over 
one and under one alternately, is 
woven over cight and under one to 
give the smooth satin finsh. The plain 
weave type of cloth is used principally 
in the aircraft industry for radomes, 
since the open weave of the cloth 
enables excellent  inter-laminar 


resin bond to be obtained. All the 
continuous filament glass fibre 
materials, comprising yarns, broad 


fabrics, narrow tapes, rovings, chopped 
rovings, sleevings and cords produced 
by this manufacturer are marketed 
under the trade name of Duraglas. 


diesel injection systems; (3) cetane 
numbers high enough to permit proper 
combustion; and (4) careful attention 
to lubricating oil and oil changes. 
From the first, Cat engines have been 
designed to use West Coast crudes 
with a low cetane number, and it is 
now found that the fuel prepared from 
recycle stocks generally meets required 
standards for Cat engines or can easily 
be made suitable by using additives. 
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HEADLAND PIPE COUPLINGS 


“Hardball” and “Single Rib” Types for High-pressure Duties 


the exacting requirements of 

high-pressure hydraulic or com- 
pressed air systems for aircraft, the 
“Hardball” coupling is characterized 
by the use of a hollow ball of hardened 
steel as the pipe nipple. This balP is 
permanently secured to the pipe by 
an upsetting operation which forms a 
rib on each side of the ball. Thus the 
need for soldering, brazing or welding, 
and the consequent possibility of cor- 
rosion, weld decay, or other undesir- 
able weakening of the pipe, is 
eliminated, Although it bears a super- 
ficial resemblance to the conventional 
compression joint it should not be 
confused with that type, since the ball 
is not compressed on to the surface 
of the pipe. The ball makes the joint 
by line contacts with coned seatings 


specifically to meet 


Headland high-pressure pipe couplings 


in the union and the coupling nut. 
Only relatively low torque values are 
necessary to secure a_ pressure-tight 
joint which can be dismantled and re- 
assembled without injury to the mating 
surfaces. 

The “Hardball” coupling is intended 
for light-gauge piping systems operat- 
ing at pressures up to 4,000 lb/in? and 
capable of withstanding ultimate pres- 
sures up to 10,000lb/in*. For such 
duty, piping in stainless steel, 
D.T.D.743 specification, is recom- 
mended in the following gauges:— 

in outside diameter 24 S.W.G. 

24 S.W.G. 

i 22 S.W.G. 

20 S.W.G. 
Other piping, either ferrous or non- 
ferrous, may be used as required. The 
usual range of fittings, including 
straight couplings, male or female stud 
couplings, elbows, tees, and reducers, 
is available in light-alloy, brass, steel 
or stainless steel. Light-alloy to speci- 
fication D.T.D.423 is the standard 
material for fittings and coupling nuts 
in order to keep the weight as low as 
is practicable, and is satisfactory for 
the pressures referred to earlier. The 


parts are anodized black for identifica- 
tion purposes, and also to prevent 
corrosion. Steel fittings, other than 
stainless steel, are cadmium plated. 
The standard material for the pipe ball 
is En 31, heat-treated. Standard screw 
threads for the fittings are related to 
the piping sizes as follows:— 
x in outside diameter 1 in B.S.P. 
0-60 in o/d 
19 t.p.i. 
$B BSP. 
The two ribs securing the ball to the 
tube are formed simultaneously by 
means of a portable tool, which is held 
either in a bench vice or, by the addi- 
tion of a tubular shank, in a pipe vice. 
Two models are available; one for 
piping up to }in diameter and the 
other for { in and } in diameter piping. 
To fit the ball, 
the procedure is 
first to cut the 
pipe to length, 
square the end 
and remove any 
burrs. After slid- 
ing on the coup- 
ling nut, the pipe 
is inserted be- 
tween _ vertically 
slidable pipe jaws 
of appropriate size 
on the left of the 
tool and gripped 
finger -tight by 
turning the upper 
clamp screw by 
its knurled flange, 
the lower jaw 
being pre-set to correct height by a 
screwed adjuster and locked in posi- 
tion. The hardened ball is fitted on 
the pipe and a forked distance gauge 
is placed over the ball. This deter- 
mines the initial distance between the 
face of the, jaws 
and the face of 
the recessed die 
in the end of the 
horizontal form- 
ing screw. When 
the forming screw 
is turned by its 
knurled flange 
until the gauge is 
loosely held be- 
tween the jaws 
and the die, 
the appropriate 
length of pipe 
protrudes from 
the jaws and the 
ball is correctly 
positioned. In the 
forming screw is a 
co-axial screwed 
spindle carrying a 
mandrel, which is 
advanced into the 


of assembled ‘Hardball’ and 


“Single Rib’’ couplings 


Sections 


bore of the pipe to ensure alignment 
and to support the pipe internally. 

With all items in position, the pipe is 
then securely clamped by tightening the 
jaws with a wrench, the distance gauge 
is withdrawn, and the forming screw 
is advanced with a wrench until the 
knurled flange abuts the body of the 
tool. This completes the ribbing 
operation and, after slackening off the 
load on the clamp screw, the mandrel 
and the die are retracted and the jaws 
opened to permit the withdrawal of 
the pipe with the ball in position and 
ready for service. 

Intended for use under less exacting 
conditions than those for which the 
“Hardball” coupling was designed, the 
“Single Rib” coupling offers similar 
advantages with a simpler and cheaper 
construction. As the name implies, 
the tube is upset to form a single rib 
or flange, which makes a joint with 
plane surfaces on the fitting and the 
coupling nut. With the light alloy 
fittings, its weight is extremely low. 

The couplings are manufactured by 
T. P. Headland, Ltd., Westminster 
Bridge Road, London, S.E.1. 


Portable tool for pipe ribbing operation 
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EXHAUST GAS ANALYSIS 


The Application of an Iodine Pentoxide Method in Petrol 
Engine Research 


INCE the end of the war, operating costs of motor cars 
have been rising steadily and it is of great importance 
both to manufacturers and car users that all methods 
likely to improve operating economy be investigated. One 
of the characteristics which still offer scope for appreciable 
improvement in the modern petrol engine is fuel combustion 
efficiency. Unlike diesels, spark ignition engines do not 
normally produce smoky exhaust when the borderline of 
unsatisfactory combustion is reached. This may be regarded 
as a mixed blessing since it masks design and operational 
shortcomings. 

One of the most important of the factors contributing to 
the heat losses caused by incomplete combustion of fuel in 
a petrol engine is the mal-distribution of air and fuel among 
its cylinders. If every cylinder of a multi-cylinder engine 
were supplied with a homogeneous combustible mixture of 
approximately 15: 1 air/fuel ratio, there would be practically 
no heat losses due to incomplete combustion of fuel. If, 
however, because of imperfect formation and distribution 
of the air-fuel mixture, one cylinder received a 9: 1 instead 
of a 15:1 air/fuel ratio, about 50 per cent of the fuel 
heat value would be carried away from this cylinder to the 
exhaust pipe in the form of objectionable partial combustion 
products. This example, which may well represent a real 
case in the production type multi-cylinder engine, stresses 
the importance of mixture uniformity on the overall fuel 
economy. The mal-distribution and its effect on the 
efficiency of the fuel combustion process are clearly reflected 
in the exhaust gas composition; hence the gas analysis is 
a very important tool in the study of petrol engine fuel 
economy. 

With commercial fuels the main constituents encountered 
in petrol engine exhaust gases are:— 

(1) Nitrogen and some unutilized oxygen from the air. 

(2) Carbon dioxide and water as products of complete 

oxidation of the hydrocarbons. 
(3) Carbon monoxide and hydrogen as principal products 
of incomplete oxidation of the hydrocarbons. 

These gases amount to at least 99-5 per cent of the exhaust 
gases. The balance is composed of methane and some 
higher hydrocarbons; aldehydes, alcohols and organic acids 
originating from partial oxidation of the hydrocarbons; 
compounds 
derived from 
~ oxidation and 
inter-reaction 
> of fuel additives 
such ethyl 
fluid, and from 
impurities such 
as sulphur and 
also nitrogen 
oxides. 

Although these 
minor constitu- 
ents may be of 
great importance 
in studying other 
aspects of engine 
performance such 
as wear, corrosion, 
combustion 
chamber deposits, 
etc., they can be 
disregarded in the 
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Fig. 1. Effect of air/fuel ratio on engine 


exhaust gas composition. Fuel:—technical calculation of 
iso-octane 


engine air/fuel 
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ratio and combustion efficiency. It is interesting that the 
concentrations of methane and higher hydrocarbons appear 
to be quite independent of mixture strength, and are 
seemingly unrelated to any other exhaust gas constituent.':* 
They may also be quite negligible in a well maintained 
engine, even under rich mixture operation, This suggests 
that at least part of this invariably small proportion of 
free hydrocarbons in an engine exhaust is derived from 
thermal decomposition of lubricating oil rather than from 
the fuel. 

For the further consideration of petrol engine fuel economy 
dry exhaust gas will thus be regarded as composed only of 
nitrogen, oxygen, carbon dioxide, carbon monoxide and 
hydrogen. There seems to be no advantage in the inclusion 
of combustion water in the exhaust gas analysis, and reporting 
results on a dry basis represents a considerable simplification 
in the analytical procedure. 

Fig. 1 shows the composition of the dry exhaust gas from 
a C.F.R. spark ignition engine as it varies with air/fuel ratio. 
The fuel used was technical iso-octane with acarbon/hydrogen 
ration of 5°3:1. The nitrogen content, which may be 
obtained by difference from 100 after all the other constituents 
are added together, is of little significance in further 
considerations and for that reason is omitted from this 
graph. 

Carbon dioxide, replaced by carbon monoxide at rich 
mixtures, is the next largest constituent of engine exhaust 
gas. Its concentration varies from approximately 8 to 14 
per cent and can have the same value for two different 
air/fuel ratios. Hence, the mixture strength cannot be 
identified by the carbon dioxide content only. Carbon 
monoxide and hydrogen, on the other hand, are present in 
appreciable quantities only under rich mixture conditions; 
at air/fuel ratios above 14: 1 the concentrations are too low 
for easy assessment on a volumetric basis, or to affect 
sufficiently the physical properties of exhaust gas in auto- 
matic analysers. It is thus quite understandable that 
Dilworth*® and others found that instruments actuated by 
thermal conductivity or other physical properties of fuel 
combustion products showed practically no response when 
the mixture was leaner than 14:1. To cover the range 
of air/fuel ratios encountered in petrol engine practice, 
the quantitative determination of at least two fuel com- 
bustion products, 
for example, 
carbon monoxide 
and dioxide would 
normally be 
necessary. Orsat 
type analysers 
are usually pro- 
vided for this 
requirement. 
However, the 
determination 
of fuel combus- 
tion products 
other than car- 
bon dioxide in 
the 
apparatus is 
slow and labori- 
ous and only 
fully reliable if 
carried out by 
an experienced Fig. 2. Relative speed of oxidation and 
operator. Some absorption of carbon monoxide 
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investigators have shown that these shortcomings of the 
Orsat procedure can be overcome if, prior to the analysis, 
the engine exhaust gas is completely oxidized.‘ This 
simplification, however, is not altogether convenient if the 
oxidation of the engine exhaust gas has to be carried out at a 
high temperature in a furnace fitted with an oxidizing 
catalyst, 


A simplified Orsat technique 

In a simplified Orsat technique to be described, the 
oxidation is confined to carbon monoxide and is carried out 
within an Orsat apparatus using iodine pentoxide as the 
reagent. Iodine pentoxide is one of the best known iodine 
oxides and is available in powder or granulated form. It 
decomposes easily into oxygen and jodine and thereby is a 
powerful oxidizing agent. The chemical reaction upon which 
the conversion of carbon monoxide into carbon dioxide 
depends, is expressed as follows:— 

1,0, 4+5CO-+5CO, +1, 

With well dehydrated iodine pentoxide this reaction 
takes place at a temperature 110-130 degC. Some very 
precise methods of carbon monoxide determination depend 
on the liberation of iodine vapour in this process’:* but the 
procedure and the apparatus involved can hardly be detached 
from an analytical laboratory. This reaction can, however, 
be utilized for the less specialized analytical routine and can 
be carried out at a lower temperature if the iodine pentoxide 
is used in a preparation with fuming sulphuric acid. With 
a reagent containing approximately | part of iodine pentoxide 
powder in 12 parts of 10 per cent fuming sulphuric acid, the 
quantitative oxidation of carbon monoxide is effected, as 
will be seen in Fig. 2, in an appreciably shorter time than 
that normally needed for its absorption in conventional 
gas analysers, 

This process does not produce any change in the volume 
of the analysed gas in the apparatus but the content of carbon 
monoxide prior to its oxidation can easily be assessed by the 
absorption of the carbon dioxide formed in a 430 per cent 
The liberation of free 


potassium hydroxide solution. 
iodine, while oxidation takes place, which causes the reagent 
to become tinted, assists in the approximate estimation of 


Portable Orsat apparatus with iodine pentoxide reagent 


carbon monoxide contents below 0-1 per cent’? and 
gives a positive indication when the reaction terminates 
and all the carbon monoxide has been converted into carbon 
dioxide. An excess of sulphur trioxide in the reagent, 
contributes to the instantaneous absorption of the liberated 
iodine and to the regeneration of the reagent. 

With the hydrocarbons of the motor gasoline range, and 
with the partially oxidized fuel derivatives, iodine pentoxide 
reagent reacts in a somewhat more complex manner. A little 
carbon dioxide is produced as the outcome of the reaction, 
but the predominating oxidation products are of an organic 
acid nature and are completely absorbed by the reagent. 
Thus, the reduction of the gas volume caused by the process 
gives a good approximation of the combustible content 
other than carbon monoxide, hydrogen and methane. This 
feature of the iodine pentoxide-fuming sulphuric acid 
reagent was found very useful in disclosing a misfire within 
a multi-cylinder engine. At the ambient temperature the 
reagent does not combine with the free hydrogen and 
methane,*:?* 

Following the oxidation of CO to CO,, the total CO and 
CO, in the original sample may be estimated by the reduction 
in volume after absorption in caustic potash. The air/fuel 
ratio may then be read directly from the CO,+4-CO curve 
in Fig. 1. 

As could be expected from its composition, iodine pentoxide 
reagent is highly corrosive, and some safety measures against 
the spillage and accidental contact of the reagent with a 
water-base confining agent are essential in designing an 
analyser, Two ways which have proved successful in 
providing adequate safeguards against this, the only dis- 
advantage of the reagent, are embodied in the apparatus 
shown in Figs. 3 and 4. The apparatus illustrated in Fig. 3 
is a portable type designed for investigations on petrol as 
well as on diesel engines. For this reason it has an additional 
pipette for the determination of the free oxygen content of 
the gas sample. All the main components of this analyser 
are contained inside a box comprising a metal frame and 
Perspex screens. These, together with the spillage tray 
beneath the pipettes, combine in guarding an operator 
against being splashed by the corrosive reagent should 


Fig.4. Laboratory type Orsat analyser with iodine pentoxide reagent 
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| Fuel of carbon-hydrogen ratio pipette occur. 

3 The inlet capillary 003464 4-032 
§ 17] to the strong from which the mole per cent of carbon dioxide in the dry 
= 16} Pyrex glass _ engine exhaust gas will be:— 
| pipette carrying C 
15) the iodine pent- Doi 
S-shaped, with 0-0346A 7032 
a is anterior POF After simplification, the formula for calculating the mole 


tion expanded into 
a little sphere. 
If by some mis- 


Oo 3 6 7 868 9 @ base confining 

fue! agent is passed 

Fig. 5. Calculated relation between per beyond the 
centage carbon dioxide in dry, pentoxide burette towards 
treated exhausted gas and air/fuel ratio the pipette, the 


amount of the 
reagent retained on the wall of this sphere is adequate 
to force the confining solution rapidly back as soon as it 
reaches the sphere, thereby safeguarding the main body 
of the reagent from the dangerous contact with water. For 
the same reason it is advisable to use the minimum length 
of connection between the burette and the levelling bottle, 
and to keep in it no more water than is absolutely necessary 
for forcing the gas sample into the pipette. 


These latter safeguards are unnecessary in a laboratory 
type of analyser shown in Fig. 4, in which mercury is used 
as the confining agent. As will be seen, all pipettes are 
enclosed here in Perspex ooxes as a safety measure against 
mechanical damage and spilling of the reagents. The 
atmospheric limbs of the iodine pentoxide pipettes in both 
designs are sealed by liquid paraffin to prevent the reagent 
becoming weakened by the direct loss of sulphur trioxide 
or by the absorption of water from the atmosphere. 


Interpretation of analyses 

From the total carbon dioxide content in the oxidized 
engine exhaust gas, an appropriate air/fuel ratio of the 
mixture fed to the engine can be assessed using the curves 
plotted in Fig. 5. The method of compiling each of these 
curves from two component-curves W and R is shown in 
Fig. 6. For a fuel of a given carbon/hydrogen ratio, the 
curve W represents the theoretical relationship between 
carbon dioxide in dry engine exhaust gas and air/fuel ratio 
on the assumption that complete combustion has occurred. 
This assumption is justifiable only under weak mixture 
conditions. Curve R embodies the same relationship valid 
for rich mixture running conditions, where it is assumed 
that no free oxygen is to be found, and that the carbon dioxide 
present in the iodine pentoxide treated engine exhaust gas, 
carries all the carbon originally present in the fuel. 

Let the symbols CO,, H, and N, represent the volume 
percentage of carbon dioxide, hydrogen and nitrogen 
respectively in the dry exhaust gases in which all the carbon 
from the fuel is found in the form of carbon dioxide. Further, 
let C, H and A represent grams of carbon and hydrogen 
per gram of fuel and air/fuel ratio by weight respectively. 

Under weak mixture conditions, the combustion products 
for each gram of fuel burned will consist of:— 


C (i i 
Males of carbon dicuide (ignoring small amount of 


12:01 CO, from the air) 
H 

Water 7-016 
0:231A Cc H 

OK Ygen 32-00 12-01 “4-032 
Oxygen Oxygen used = Oxygen used 
supplied in formation § in formation 
from air of carbon dioxide of water 

0-768 A 
» nitrogen 


The moles of exhaust gas can then be expressed as:— 
0-768 A C  0-:231A C H 
3200-12-01 4-032 


28-016 12-01 


per cent of carbon dioxide in the dry engine exhaust gas 
obtained from engine combustion of a mixture weaker than 
chemically correct will become:— 
240:6C 
A-7-167H 
This formula has been used for plotting curve W. 

To derive the corresponding formula for rich mixture 
conditions, a relationship between the hydrogen and carbon 
dioxide contents in an iodine pentoxide treated exhaust gas 
is required. After consulting expressions suggested by other 
investigators':*:'* and also the available analyses of petrol 
engine exhaust gas, including some obtained by the mass 
spectrometer, this relationship was found to be fairly con- 
sistent and its simple linear approximation was established 
as:— 

H,~1-065 CO, 14-8 per cent by volume. 
Retaining the same meaning of symbols the weights of the 
mixture components required to produce one mole of treated 
exhaust gas are:— 
Weight of carbon 
» 9» hydrogen 


12-01 CO, 
12-01 CO, H 


— 12-01 CO, (1 +H) 
C 
4 28 016 
0-768 | Ns 


Z| represents here the hydrogen/carbon ration of the fuel 


used. Retaining the assumption that:— 
N,=100—CO, -H, 
and substituting H, by the above empirical expression 
N,= 100 (1-065 CO, — 148) 
N,~ 114-8 —2-:065 CO, 
The air/fuel ratio can then be expressed as a function of 
the CO, content. 
28-016 
76R (1148 2-065 CO,) 


12-01 CO, (1+ H) 


348-7 6-30 CO, 
Cc 


4 


A 


from this formula the total CO, content can be derived as:— 
CO mole per cent 
+690 


This expression 
was used for plot- 
ting the curve R : ON 
appropriate for 
rich mixture. 
engine running 
conditions. 4, 
The assump- \ 
tions made to) 
simplify the con- 6% 
struction of the Re 
curves W and 
become less 
accurate as the 
air/fuel ratio 
approaches its 
chemically correct 
value. Hence, the 
inter-section 


Fig. 6. Carbon dioxide content curve for 
region of these 


fuel 5°3:1 carbon/hydrogen ratio 
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Fig. 7. Engine exhaust sampling pane! 


two curves should be corrected to conform more closely to 
the experimental relationship shown in Fig. | by the dotted 
line. This is done by leaving the component curves R and 
W unplotted approximately 14 air/fuel ratios on both sides 
of the chemically correct mixture; the gap thereby created 
is interpolated graphically. 


Application of the technique 

For the assessment of air/fuel ratio by means of either of 
the analysers described, a sample of engine exhaust gas can 
be taken directly into the apparatus or, if this is inconvenient, 
into an evacuated sampling tube. The latter exhaust gas 
sampling method proved very satisfactory in mixture 
strength investigations on the road. The eight sampling 
tubes used for this purpose, conveniently mounted on the 
panel, are shown in Fig. 7. In this arrangement the tubes 
can be filled consecutively following the changes in the 
investigated conditions, and the sample transferred to the 
apparatus by displacing with mercury. After taking the initial 
volume reading, when the temperature has stabilized, the 
gas sample is admitted into contact with the iodine pentoxide 
reagent, and left for three to four minutes until the reaction 
is well under way. Subsequently, the gas sample is passed 
backward and forward to ensure its thorough contact with 
the reagent and thereby the quantitative oxidation of carbon 
monoxide. 

Expericace has shown that where a sample contains not 
more than 2 per cent of carbon monoxide, two further 


TABLE |. Data on some motor gasoline constituents 
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contacts of at least one minute duration are essential for 
its complete oxidation. For higher concentrations of carbon 
monoxide an additional contact is required for every 24 
per cent of carbon monoxide content in excess of the basic 
level of 2 per cent. That is to say, if the sample contains 
12 per cent of carbon monoxide, at least seven contacts, 
including the longer initial one, are required for its quantita- 
tive conversion into carbon dioxide. 

As already implied the colouring of the reagent which 
accompanies the liberation and absorption of iodine can be 
taken as a guide to the efficiency of the sample oxidation. 
The disappearance of the greenish tint on the surface of the 
reagent, is a reliable indication of the termination of the 
reaction. It is always advisable to recheck the volume of 
the sample after oxidation, and it is essential to do so when 
the presence of iodine pentoxide oxidizable constituents other 
than carbon monoxide are suspected. When the latter is 
the case, ample indication is given to the experienced 
operator by the behaviour of the reagent during the oxidation 
process. 

The conventional absorption of carbon dioxide in the 
30 per cent potassium hydroxide solution, which follows, is 
a very efficient process. Normally, four transfers of the 
sample in the absorbent pipette filled with glass tubes to 
increase the absorption area are sufficient to complete the 
reaction. The overall reduction of the sample volume after 
the absorption of carbon dioxide is concluded, can then be 
used in conjunction with the curves in Fig. 5 for the deter- 
mination of the mixture strength. 

When dealing with commercial motor spirit the assumption 
that its carbon/hydrogen ratio is 5-6: 1 will not lead to any 
significant error in the assessment of the mixture strength.‘ 
If, however, the fuel tested departs from the average com- 
mercial brand owing to the excess of some components, 
especially aromatics, its carbon/hydrogen ratio should be 
determined analytically or, if this is impracticable, by one 
of the following methods. 

When details regarding the predominating fuel components 
are available the resultant carbon/hydrogen ratio of the fuel 
can usually be estimated with satisfactory accuracy. From 
Table I, which is provided to assist in this matter, it will be 
observed that quite considerable variation in fuel composition 
will affect only slightly the resultant carbon/hydrogen ratio, 
provided that these variations do not involve aromatic 
hydro-carbons which have considerably higher carbon 
contents than the average motor spirit. 

For fuels of higher aromatic content, between 15 and 30 
per cent, as normally encountered in catalytically cracked 
gasoline, a satisfactory approximation of carbon/hydrogen 
ratio can be made from the formula;— 

C/H +-15-6s 
5:3 —15-6s 
where s represents the specific gravity 
at 20 deg C of the fuel. 


Specific | For checking purposes or in cases 
Description of Constituent Boiling Gravity Theoretical Carbon when very little is known about the 
Point at _ Air/Fuel Hydrogen origin and composition of the fuel 
deg = Ratio Ratio tested, its carbon/hydrogen ratio can 
ype — — beisinsteeedt be derived with quite adequate accuracy 
Normal and Butane C,H, 0-5 0-584 15°5 4°76 from the two or three simplified 
Iso-paraffins Isopentanet C,H,, 27:9 0-624 15°3 5-00 analyses of the exhaust gas drawn from 
(Alkanes)* Isohexanet C,H,, 49-7 0-654 15-2 5-10 the engine when it operates on a very 
Iso-octanet 0-693 15°1 5-30 lean mixture. Under these conditions 
Decane CyoHy, | 0-734 15:1 5-42 a simplified assumption was previously 
made that all carbon from the fuel is 
148 5°96 present in the engine exhaust in the 
enes) form of carbon dioxide. As before, let 
Naphthenes 14-8 5-96 CO,, O, represent the volume per cent 
(Cycloalkanes) of carbon dioxide and free oxygen 
= respectively in the engine exhaust gas, 
Aromatics Benzene C,H, 80:1 0-880 13-2 11-92 then, in its mole volume the weights of 
| (Alkyl Toluene CH, 110°6 0-872 13-5 10-43 all the elements involved will be as 
benzenes) Xylene C.H,. | 136°2 0-872 13°6 9-53 follows:— 
Cumenet C,H,, | 152°4 13-8 8°95 Carbon from the fuel 
P N= 28-016 (100 —CO, —O,) 


*Names in brackets were adopted by the Geneva Convention ( 14), 
tHydrocarbons often added to high grade motor gasolines. 


Oxygen from the air 
O-=8-475 N, 


g 
= 
{ 
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Oxygen associated with CO, 
and free oxygen 
Oxygen associated with 


32 (CO,+0,) 


combustion water 
Hydrogen from the fuel H=2-016 a and consequently 
201 CO 


Carbon/hydrogen ratio - 5 


Summarizing, the technique described offers the following 
advantages over the alternative methods of air/fuel ratio 
determination from engine exhaust gas composition:— 

1. The apparatus is simple in design and can consist 
of only two pipettes. 

2. Relatively, a very short time is needed for the assess- 
ment of the air/fuel ratio under which combustion takes place. 

3. With an experienced operator it is possible to repeat 
results to an accuracy of +0-1 of a ratio for all mixtures 
within the range of air/fuel ratio from 11:1 to 18:1. Out- 
side these limits the accuracy is somewhat lower but the 
deviations in air/fuel ratio determination greater than +0-2 
of a ratio were very seldom encountered. 

4. The disappearance of the greenish colouring which 
persists on the surface of the reagent during oxidation of 


TABLE Il. Volumetric Concentration of lodine vapour in mixed 
gas after lodine Pentoxide Oxidation of Carbon Monoxide 


Concentration of Carbon alee Volumetric 


Monoxide in Analysed ncentration of iodine 
Gas Vap in Oxidised Gas 
| Parts per Per Cent Parts per Per Cent 
Million by Volume Million by Volume 
1000 0-1 200 0-02 
10000 1-0 1996 0-20 
100000 10-0 19600 1-96 


carbon monoxide provides a positive indication of the 
conclusion of the reaction, and so makes the analysis less 
prone to experimental errors. 

5. The carbon monoxide oxidation process takes place 
without any detectable temperature rise either of the gas 
sample or of the reagent. 

6. Any change of sample volume following contact with 
the iodine pentoxide reagent indicates the presence of organic 
compounds. This phenomenon can conveniently be utilized 
for the detection of engine misfire and also to give an approxi- 
mate assessment of the combustible content in the sample 
other than hydrogen and methane. 

7. The iodine pentoxide reagent does not deteriorate 
with time and, provided that it is occasionally agitated to 
prevent sedimentation and consequent blockage of the 
narrow passage of the pipette, it can be kept practically 
indefinitely. 

An iodine vapour method 

Another method of air/fuel ratio determination based on 
the oxidation of carbon monoxide in an exhaust gas by neat 
iodine pentoxide is embodied in an apparatus shown in Fig. 8. 
The exhaust gas sampled continuously from the engine 
passes through a drier and the tube 7 into two stainless 
steel reactors R, and R, in series; both are filled with granu- 
lated anhydrous iodine pentoxide. The temperature of this 
reagent is maintained at approximately 120 deg C by means 
of an electrically heated ethylene glycol bath, in which the 
whole body of the apparatus is submerged. At this tempera- 
ture carbon monoxide reacts spontaneously with iodine 
pentoxide, forming, as shown earlier, carbon dioxide and 
free iodine. Hence, the gas leaving the reactor varies in 
capacity according to the concentration of carbon monoxide 
now replaced in the gas stream by the iodine vapour. The 
light absorption property acquired in this way can be assessed 
quantitatively in the tube V in which the oxidized gas sample 
is placed between the light source L and the barrier-layer 


Fig. 8. Continuous co-oxider with viewing tube 


type photo-electric cell P. The cell is connected to a micro- 
ammeter (not shown in Fig. 8) across which a variable shunt 
resistance is placed to enable adjustment of the meter before 
the light absorption reading is made, The readings obtained 
from the meter give numerical values of the percentage 
reduction S§ of light caused by the 100 mm long column of 
iodine pentoxide-treated engine exhaust gas stretched 
between outlet ports at each end of the viewing tube V, i.e. 


S per cent 4, 2, 100 


Intensity of illumination of the photo-cell when 
facing the air-filled viewing tube. 

E~= Intensity of illumination of the photo-cell when 
facing the iodine pentoxide oxidized exhaust gas 
column. 

If the illumination of the photo-cell is kept within the range 
of linear response and the corresponding current measured by 
the meter, J, and J are proportional to the intensities of 
illumination, A and E respectively. Then 

S per cent fs, J, 100 

A test carried out on a C.F.R. (F4) engine using neat iso- 
octane as fuel produced the curve shown in Fig. 9, which 
relates the percentage of light absorption in the 100 mm long 
sample column with the air/fuel ratio. 

Since the percentage of the light absorbed in the viewed 
gas column depends solely upon the carbon monoxide 
content of the sampled exhaust gas, the assessment of the 
mixture air/fuel ratio higher than approximately 16: 1 
in a rather short viewing tube becomes less accurate. This 
short-coming of the method could probably be overcome by 
making the viewing tube considerably longer. 

As an indication 
of the quantitative 19 
measures involved 
and as a basis for 
the assessment of 
the limitations of © 
the method, the 4 
followingdatamay © 
be of some assist- 
ance:— 

For the oxidation 13) 
of 1g CO,2-38g & ,| 
of are 
of 11 CO, 2-98 g ODMH HO 
of J] P O, are Per cent light absorbed in 100mm long 
required. column of oxidized engine exhaust gas 
For every 1 g of 

oxidized CO, 1°81 
g of free iodine 
will be liberated, 


where A 


Fig. 9. Airffuel ratio v. percentage of 

light absorbed in 1,0, oxidized exhaust gas 

from C.F.R., F4 fuel test engine. Fuel of 
15°3:1 carbon-hydrogen ratio 


M 


8 
— 
: 
ie 


For every 1 / of oxidized CO, 2:26 g of free iodine will be 
liberated. 

The total reagent capacity of the prototype apparatus 
(Fig. 8) is approximately 120 grams. 

With a flow rate of 5 c.c. of analysed gas per second the 
oxidizing efficiency of the apparatus begins to deteriorate 
when the amount of the reagent falls in the bottom tube to 
about 40 per cent and in the top tube to just over 70 per cent 
of their original charge. This means that the effective amount 
of iodine pentoxide in the apparatus is approximately 
54 grams, which is sufficient to convert 18 litres of pure 
carbon monoxide into carbon dioxide with the liberation 
of 41 grams of free iodine. 

With the above rate of flow and an average carbon monoxide 
content in the analysed gas of 2 per cent, a single charge of 
the reagent will last for approximately 50 hours of continuous 
operation of the analyser. 

The following may be listed in favour of the method:— 

1. The micro-ammeter which records the output from the 
photo-cel! in the viewing tube can be calibrated in percentage 
of carbon monoxide content or in air/fuel ratios for fuels of 
an average carbon and hydrogen content. 

2. The apparatus can operate in conjunction with a 
recorder. 

3. The reagent employed is safe and durable. 

4. By collecting the iodine carried away by the oxidized 
exhaust gas the reagent can easily be reconstituted. It can 
also be utilized in a pure state or in the form of tinctura iodi. 

5. The apparatus can be made compact and portable and, as 
such, used in vehicles on the road, in mines etc. 

6. The method offers wide scope for further refinement 
and applicability. With the photo-electric detection tech- 
nique, smaller concentrations of carbon monoxide can be 
measured in a longer viewing tube. Still further increase in 
sensitivity of the method could probably be achieved by 
using iodine pentoxide prepared from iodine 131 and by 
applying the scintillation counting technique for the radio- 
active assay of the oxidized gas sample. 

The apparatus in its prototype form is not, however, 
completely devoid of faults and shortcomings. Some of 
them, such as not entirely satisfactory distribution or heating 
of the reagent, are inherent in the design of the instrument 
but may be alleviated in its further development. The others, 
which are caused by the adverse effect of the moisture and 
higher hydrocarbons on the behaviour of the reagent, can 
be overcome by providing an effective drying stage in the 
gas sample line and by preventing the fuel contaminated 
exhaust gas from entering the apparatus. Should frequent 
misfiring of a test engine be unavoidable, some effective 
measure could be incorporated for extracting the unburned 
fuel from the gas sample. Activated charcoal may be useful 
in this respect. 

When aiming for high accuracy there is also insufficient 
evidence to show that the carbon monoxide content in the 
exhaust gas from an engine depends on the mixture strength 
only, and that no other factors such as rate of turbulence, 
ignition timing, pre-ignition or detonation interfere with 
this relationship. 


Résumé 

In conclusion, it has been demonstrated that iodine 
pentoxide offers evident advantages when used in instruments 
devised for measuring the air/fuel ratio of gas mixtures 
supplied to an engine. Both the methods described provide 
adequate accuracy in the determination of air/fuel ratio for 
most practical purposes and, if necessary, the accuracy can 
be further increased by suitable refinements in the techniques. 
The first method, featuring the use of iodine pentoxide with 
fuming sulphuric acid in a modified Orsat apparatus, is simple 
and accurate. Although it can be adapted for use in moving 
vehicles it is more suited for use in a test laboratory, where 
engine exhaust gas samples are supplied in a conventional 
manner, 

The second method, in which dry iodine pentoxide is used 
as a reagent, is applicable for continuous indication or 
recording of the air/fuel ratios both for engines on the test 
bed or on the road. 
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with thanks the co-operation of Mr. C. A. Miller in the 
design of a laboratory type Orsat analyser. 
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HERE is no doubt that the CABMA Register has now 

won general acceptance as standard reference work. 
The third, 1955-56, edition, which is now available lists a 
greater number of entries than either of its predecessors. 
It incorporates all the new formation that has become 
available since the second edition was compiled and many 
of the suggestions put forward by its users for detailed 
improvements since the first publication of the Register. 

The Buyers’ Guide section provides an alphabetical list 
of some 4,000 British products available to the 
Canadian market, with their suppliers given under 
each heading. French equivalents of these headings are 
set out in alphabetical order in separate glossary. A 
directory gives details of the distribution arrangements 
made in Canada by over 4,500 British firms. These 
arrangements involve about 2,750 Canadian companies, 
some of whom supply information in another section. 
Finally, special sections enable the Canadian buyer to 
identify products and their sources of supply when only 
the proprietary names or trade marks are known. The six 
sections are divided by index cards for easy reference, and 
contain instructions in French as well as English. 

The Register is published jointly by Kelly’s Directories 
Limited and Iliffe and Sons Limited, for the Canadian 
Association of British Manufacturers and Agencies— 
Managers of the British Trade Centres in Toronto, 
Vancouver and Montreal. It is bound in full cloth and 
contains 760 pages. The price is 42s. Od. net (by post, 
44s. Od.). 
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GAS CARBURIZING 


AND CARBONITRIDING 


Modern American Practice and Equipment 


method of pack carburizing, gas 


|: comparison with the older 
the following 


carburizing has 
advantages :— 

(a) Lower cost. 

(b) Control of carbon in the case. 

(c) Automation of equipment. 

Lower carburizing costs are made 
possible because less time is required 
to heat the work alone than is required 
for heating the work plus the container 
and carburizing compound. Further- 
more, the carburizing compound acts 
as a shield or insulator that prevents 
the work from absorbing heat quickly. 
From a cost point of view, carburizing 
gas per pound of work treated is much 
cheaper than carburizing compound, 
Perhaps the greatest saving results 
from reducing the amount of labour 
required for handling the carburizing 
compound and work in to and out of 
the containers. This is particularly so 
in America where labour costs are 
high. 

Metallurgically, gas carburizing 
makes it possible to control the carbon 
content of the case. This is not 
possible with pack carburizing, since 
pack carburizing produces saturated 
austenite at the temperature of car- 
burizing; for example, at 
1700 deg F (925 deg C) the 
percentage of carbon at the 
surface of the case would 
be approximately 1-25. In 
America the trend is now to 
carburize to controlled car- 
bon contents between 0-75 5 
and 0-90 per cent. The 
reason for this was to elim- 
inate the tendency to have 
retained austenite, especially 
in alloy steels. Another 
reason is to eliminate a 
steep carbon gradient that 
may cause spalling. Yet 
another reason is to reduce 
distortion. Generally speak- 
ing, controlling the carbon { 
in the case between 0-75 
and 0-90 per cent has 
reduced rejects and failure 
of parts in service. 

The fact that gas car- 
burizing lends itself to the 
design of automatic furnaces 
is another important reason 
for its use. The automation 
of equipment reduces labour 
which, as pointed out above, : 
is a big factor in costs in é 
America. Furthermore, the 
automation of equipment 
creates better working con- 


*Associated with Electric Resistance 
Furnace Co. Ltd., Weybridge, Surrey. 


Fig. 1. 


N. K. Koebel* 


ditions to satisfy labour. In America 
it is becoming exceedingly difficult to 
obtain labour for dirty, back-breaking 
jobs such as handling pack carbur- 
izing. Furthermore, the automation 
of equipment reduces the human error 
and permits better quality control. 


Early gas carburizing practice 

The first gas carburizing furnaces 
were vertical, retort batch furnaces 
using a hydrocarbon fluid to generate 
the gas in the furnace. The hydro- 
carbon fluid was drip-fed into the 
furnace on to a hot alloy baffle which 
caused the fluid to volatilize and react 
with the air in the furnace to produce 
a gas of hydrogen, carbon monoxide, 
methane and nitrogen. With a tightly 
sealed retort it was possible to 
control the amount of fluid to generate 
a carburizing gas. Later, such gases 
as natural gas or propane were also 
used in place of the fluid. 

This early method of gas carburizing 
by fluid or straight natural or propane 
gases had several disadvantages. Con- 
trolling the amount of fluid to eliminate 
sooting was not always easy. Soot 
interferes with carburizing by tending 
to prevent the nascent carbon from 


Lindberg endothermic generator as used in America 


surface. 
Nascent, atomic carbon, not molecular 


reacting with the steel 
carbon, such as soot or coke, is 
required for gas carburizing. Sooting 
or coking slows down the carburizing 
process. Furthermore, soot increases 
the cleaning costs of the parts and 
excessive soot in the furnace increases 
the maintenance cost. With the drip- 
feed hydrocarbon oil or straight natural 
gas process, it is difficult to control the 
content of the carbon in the case by 
the diffusion process. Another reason 
why the drip-feed hydrocarbon oil or 
straight natural or propane gas pro- 
cesses have become out-of-date in 
America is that they can be used only 
on tightly sealed retort, batch type 
furnaces, On continuous furnaces 
which require a large volume of gas 
for purging to counteract the effect of 
opening the doors during the carburiz- 
ing cycle, excessive soot would be 
formed if straight hydrocarbon oils or 
gases were used, 


Modern gas carburizing practice 

Modern gas carburizing practice is 
to use a separate and controllable 
carrier gas enriched with a hydro- 
carbon gas to obtain fast carburizing 


during the initial stage 
of carburizing. car- 
rier gas is a completely 


reacted hydrocarbon gas 
with air consisting of 
hydrogen, carbon monoxide, 
nitrogen, a small but control- 
lable water vapour content, 
and with the hydrocarbon 
content under one per cent. 
The fact that the hydro- 
carbon content is under one 
per cent makes it a com- 
pletely reacted gas. With 
such a gas the water vapour 
content can be adjusted to 
make the gas in equilibrium 
with any carbon content 
steel, 

To get fast carburizing, 
however, it is desirable to 
have as high a_ carbon 
potential as possible with a 
certain amount of a hydro- 
carbon gas such as methane 
to crack on the work to 
produce nascent or atomic 
carbon. To obtain a gas that 
will produce a saturated 
austenite on the surface so 
as to provide a high carbon 
gradient for rapid diffusion 
and carburizing, a small 
amount of hydrocarbon gas, 
such as natural gas, propane 
or butane, is added to the 
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carrier gas. The amount added 
depends on the total surface area of 
the work carburized and not the weight 
of the charge, since the surface area 
creates the demand for the carbon and 
thus the amount of hydrocarbon gas. 
The amount of hydrocarbon gas must 
be controlled to prevent sooting from 
taking place on the work. This is 
done by trial and error or by instru- 
mentation. During the last stages of 
the decarburizing cycle, the hydro- 
carbon gas is shut off and the carbon 
in the case is allowed to diffuse 
inward and outward to the atmosphere 
of the carrier gas, which is adjusted 
for the carbon content desired. By 
this method a controlled carbon in the 
case can be produced and work free 
from soot, in fact bright, can be 
obtained. In the case of continuous 
furnaces, carrier gas only is used in 
the diffusion zone to control the per 
cent of carbon in the case. 


Principle of the endothermic 

generator to produce the carrier gas 

The endothermic (heat absorbing) 
type of atmosphere has been accepted 
by American industry as the most con- 
venient and practical for preparing 
furnace atmospheres for carrier gas for 
carburizing, carbonitriding and for the 
neutral hardening of medium, high- 
carbon and tool steels. In fact, the 
endothermic generator is  funda- 
mental to all controlled atmosphere 
heat treating and, therefore, a know- 
ledge of this process is necessary if 
modern gas carburizing and carbonit- 
riding and the related processes of 
neutral hardening are to be under- 
stood. The primary reason for the use 
of the endothermic generator through- 
out industry in America is that natural 
gas (90 to 95 per cent methane), now 
available at a low cost throughout 
America, can easily be cracked to 
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produce a consistent atmosphere to 
meet the requirements of neutral 
hardening, carbon correction, gas car- 
burizing, carbonitriding, and homo- 
geneous carburizing without elaborate 


gas generating equipment requiring 
chemical purification and drying 
towers. The endothermic generator 


can be operated by any shop man, and 
the only instrument required to adjust 
the generator to ensure that it is in 
equilibrium with a steel of any carbon 
content is a simple dew-point meter, or 
an instrument for measuring moisture 
in the gas it produces. This statement 
is made with confidence, since the 
research laboratory of the Lindberg 
Engineering Company has completed 
a five-year study of equilibrium rela- 
tionships between the dew-point of 
endothermic furnace atmosphere and 
straight carbon steels, low-alloy pro- 
duction steels, and tool steels. 
Although it has been mentioned that 
natural gas is used in America, the 
endothermic generator will work 
equally well cracking propane, butane 
or any other hydrocarbon gas. Manu- 
factured gas is also suitable, but is not 
as desirable as propane or butane, 
because it may vary in chemical 
analysis and this creates a more diffi- 
cult control problem of producing a 


furnace atmosphere to a_ definite 
carbon potential by the dew-point 
method. 


In Great Britain, manufactured or 
town’s gas is used for cracking in the 
endothermic generator almost ex- 
clusively, without any great difficulty. 
If propane or butane is used the raw 
gas must not have over 5 per cent 
unsaturated hydrocarbon gases such 
as propylene or butylene. Unsaturated 
hydrocarbon gases will not crack 
properly and will soot the catalyst. If 
the above specifications are met, the 
endothermic generator will work as 


Fig. 2. Efco-Lindberg generator, carbotrol unit and carbonitriding furnace 
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well in Europe as in America. In fact, 
some localities in America operate on 
propane or butane and some operate 
on manufactured gas. Thus the state- 
ment which is often heard in Europe, 
that gas carburizing is successful in 
America because of natural gas, is not 
correct. America uses natural gas 
where available because of its low 
cost. Where it is not available, it is 
still possible to make use of the advan- 
tages of gas carburizing and heat 
treating by modern controlled atmos- 
pheres. 

In the endothermic process, hydro- 
carbon gas and air are metered in such 
a proportion that there is just sufficient 
oxygen to form carbon monoxide and 
hydrogen without any excess for 
carbon dioxide or water vapour. After 
the air-gas mixture is compressed to 
about 1 or 2lb gauge, the mixture is 
passed through a fire check and then 
to the heated catalyst in a pressure- 
tight retort heated externally (usually 
by gas firing). The temperature of the 
catalyst is extremely important to 
obtain a gas completely reacted and of 
consistent analysis. A temperature 
from 2,000 to 2,200degF in the 
heating chamber outside the retort 
results in a completely reacted and 
stable gas mixture. 


After’ the gas passes over the 
catalyst, the reaction is “frozen” by 
chilling the gases to 600 deg F 
(315 deg C) in a water jacket surround- 
ing the top of the retort, thus pre- 
venting the reaction from reversing 
and forming carbon and carbon dioxide 
from carbon monoxide. (The reaction 
in that direction occurs in a tempera- 
ture range from 1,300 deg F (705 deg C) 
downward to 900degF (485 deg C).) 
The soot-free reacted gas can be 
further cooled in the gas cooler for 
metering and distribution purposes if 
desired. 

Considering natural gas to be com- 
posed chiefly of methane (CH,), the 
over-all chemical reaction taking place 
in the endothermic generator may be 
written :— 
2CH, +O, + 3-8N, + 2CO + 4H, + 3-8N, 


This overall reaction is not endo- 
thermic as the generator’s name 
implies, but actually exothermic. How- 
ever, reaction takes place in two stages. 
In the first stage, some of the methane 
burns with the air and, of course, 
generates heat. In the second stage, 
the surplus methane reacts with the 
carbon dioxide and water vapour 
produced in the first stage, and this 
second reaction is definitely endo- 
thermic. Therefore, a high tempera- 
ture and sufficient catalyst bed are 
required to obtain complete reaction 
so there is no carbon dioxide, excess 
methane or excess water vapour in 
the final atmosphere. A _ reversible 
reaction is then prevented by “freez- 
ing” the reaction, as explained above. 

The air-gas ratio can be altered 
slightly to vary the dew-point 
(moisture content) of the gas without 
appreciably affecting the carbon 
dioxide or residual methane. From a 
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35 deg F dew-point down to 0 deg F 
dew-point, there is no carbon dioxide 
in the atmosphere. The residual 
methane ranges from zero to approxi- 
mately 1-5 per cent if the generator is 
operating efficiently. If the dew-point 
is above 35 deg F, no methane will be 
present but the carbon dioxide will 
steadily increase as more air is used in 
the air-gas ratio until at a 70 deg F 
dew-point this will be about one per 
cent CO,. Experience has proved that 
dew-points from 70deg to 10 deg F 
will be in equilibrium with steels con- 
taining from 0-20 to 2-0 per cent carbon 
content. Fig. 1 shows a Lindberg 
endothermic generator as used in 
America to-day. 


In order to obtain precise data for 
controlling the carbon potential of 
furnace atmosphere for carburizing, 
carbonitriding, carbon correction, 
neutral hardening and furnace brazing 
at high temperatures, the Lindberg 
Engineering Company developed a set 
of equilibrium curves by a laborious 
method of exposing hundreds of 
samples of steel to a range of dew- 
points from 0 deg F to 70 deg F at heat 
treating temperatures of 1400 deg F 
(760 deg C) to 2100 deg F (1150 deg C). 
This empirical development of curves 
was found necessary because the 
theoretically calculated curves did not 
agree with the results found in practice. 

The application of the equilibrium 
curves to gas carburizing is to adjust 
the dew-point of the endothermic 
generator gas to that shown on the 
curve for the carbon content desired at 
the carburizing and diffusion cycle. 


Fig. 4. Efco vertical batch type furnace for motor gears and 


similar components 


Fig. 3. An Efco-Lindberg carbonitriding furnace 


At the beginning of the carburizing 
cycle, add 8 to 10 per cent natural gas 
or 3 to 5 per cent propane or | to 3 per 
cent butane, depending on the surface 
area of the work to be treated. At the 
end of the cycle, shut off the hydro- 
carbon enrichment and allow the 
carbon in the case to diffuse inward 
and outward to obtain the carbon con- 
tent as shown on the equilibrium chart. 
Equilibrium curves are also very 
useful for “homogeneous carburizing,” 
which may be defined as carburizing a 
low-carbon steel 
throughout to a 
uniformly higher 
carbon. This pro- 
cess is used to 
advantage to car- 
burize low-carbon 
steel stampings 
(up to 1s in thick) 
in preference to 
working a _ 0-70 
per cent carbon 
annealed sheet. 
More complicated 
stampings with 
sharp bends can 
be formed with- 
out cracking, and, 
furthermore, the 
low-carbon steel 
is considerably 
cheaper. The 
heat treatment 
cycle is longer on 
these stampings, 
but the process is 
still more econ- 
omical than using 
the higher carbon 
steel. There is 
considerable sav- 
ing in tool life by 
blanking and 
forming the low- 
carbon steel in- 
stead of the high- 
carbon steel. 


The endothermic atmosphere equi- 
librium curves are particularly useful 
in the carbon correction of steel. 
Aircraft specifications in America for 
such things as bolts require that any 
“mill bark” on the surface can be 
recarburized to the content of the 
core, Bolts with rolled threads are one 
example where decarburization is not 
removed in manufacture, and inas- 
much as low carbon on the surface of 
the thread lowers its fatigue properties, 
specifications for highly stressed bolts 
now call for carbon correction, To this 
end, all that is required is to allow the 
bolts to soak long enough at the 
hardening temperature with the dew- 
point adjusted in the furnace as shown 
on the equilibrium curve for the steel 
being treated, 

For example, if an S.A.E, 4140 steel 
were being heat treated and simul- 
taneously carbon corrected, a harden- 
ing temperature of 1600 deg F 
(870 deg C) would be used, and the 
equilibrium shows that a furnace dew- 
point of 52 deg F would be in equili- 
brium with this steel. If the bolts were 
soaked long enough at 1600 deg F, the 
carbon would be restored to 0-40 per 
cent and there would be no danger of 
exceeding this amount regardless of 
time and temperature, (Usually a soak 
about twice that required for normal 
hardening is required.) 

The application of the equilibrium 
curves for endothermic furnace atmos- 
phere for neutral hardening is quite 
obvious. All that is required is to 
adjust the endothermic generator and 
flow of atmosphere through the fur- 
nace so that the indicated dew-point 
temperature is maintained in the 
furnace chamber at the hardenin 
temperature for the steel being treated, 
Lindberg Engineering Company has 
also developed a set of curves for the 
high alloy tool steels. 

At the present time in America, the 
majority of installations are controlled 


i q 
ENGINEER 

4 
4 


AUTOMOBILE 
SNGINEER 


Fig. 5. An Efco continuous pusher, three-track gas carburizing furnace for transmission 
components 


manually by the use of an Alnor 
indicating dew-point meter. This make 
of meter is very reliable for both low 
and high dew-points. The instrument 
is easy and fool-proof to operate and 
the results are reproducible by any 
shop man. Lindberg Engineering 
Company have just recently developed 
an automatic, controlling, recording 
dew-point device known the 
Carbotrol. With this instrument the 
operator can set the dew-point desired 
in the furnace and the instrument will 
automatically control the furnace to 
that dew-point and thus to a definite 
carbon potential. This instrument, 
together with the Lindberg endo- 
thermic generator and a_ Lindberg 
automatic batch type carburizing and 
carbonitriding furnace, is shown in 
Fig. 2. Automatic control of carbon 
potential is being given a great deal of 
study and development in America, 
and within the next few years great 
advances should be made in_ this 
important field. 

In applying the equilibrium curves 
by either an indicating manually 
operated dew-pointer or by an auto- 
matic recording controller type such 
as the Lindberg Carbotrol, it is of 
utmost importance that the dew-point 
be taken from the furnace chamber 
and not the generator. The sampling 
tube must be a high alloy pipe or tube, 
preferably Inconel, Ordinary steel or 
low alloy will oxidize and cause 
erroneous readings. If the sampling 
tube is to be a permanent one, the tube 
should extend well through the refrac- 
tory wall. The end must be kept as 
close as possible to the work, and the 
furnace door must not be left open 
while dew-points are taken. It is 
necessary to ensure that abnormally 
high dew-points which occur on start- 
ing up the equipment do not form 
condensate in the sampling tube. 


The modern gas carbonitriding 
process 

The carbonitriding process is a 
gaseous method of applying a carbon 
and nitrogen case. This process was 
developed to replace the liquid cyanide 
method of case hardening. The same 
endothermic gas generator as described 
for gas carburizing is used for the 
carrier gas in the carbonitriding pro- 
cess. There is one difference between 
the gas carburizing process and the 
carbonitriding process in that a third 
gas, anhydrous ammonia, is added to 
supply nascent nitrogen. The tem- 
peratures of carbonitriding are gener- 
ally carried out between 1500 deg F 
(815 deg C) and 1600 deg F (870 deg C) 
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whereas the deeper case carburizing is 
carried out between 1600 deg F 
(870 deg C) and 1750 deg F (955 deg C) 
to obtain faster diffusion. Carbonit- 
riding is normally used for light and 
“medium cases from 0-003 in to 0-020 in. 

A typical atmosphere to produce a 
carbonitrided case is one composed of 
an endothermic atmosphere containing 
2-4 per cent propane and 5-15 per cent 
anhydrous ammonia. The percentages 
are based on the amount of endo- 
thermic carrier gas used in the furnace. 
For the best results, the dew-point of 
the gas in the furnace should be 
adjusted between 30 and 40 deg F. The 
exact percentages of enriching gas and 
ammonia vary with the temperature 
used and the desired case charac- 
teristics. The character of the case 
can also be controlled by the tempera- 
ture. The lower the carbonitriding 
temperature, the greater will be the 
nitrogen in the case and thus the 
greater will be the hardenability of 
the steel treated, while the higher the 
temperature the greater will be the 
carbon in the case. This will hold true 
without changing the gas composition. 
As stated above, the degree of nitrogen 
and carbon can also be varied by 
changing the composition of the gas 
by varying the hydrocarbon enriching 
gas, the ammonia and the dew-point 
of the endothermic carrier gas. Thus 
the process gives a great deal of 
flexibility. 

There are so many advantages of 
the carbonitriding process over liquid 
cyaniding that the latter has become 
obsolete in America to-day. No one 
would think of installing or replacing 
salt bath equipment. 

The chief advantages may be listed 
as follows:— 

A. Lower cost of operation. 

B. Elimination of dangerous cyanide 

furnaces. 


Fig. 6. The charging end of the furnace shown in Fig. 5 
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C. Elimination of cyanide disposal 
problems. 
D. Elimination of washing cyanide 
from work. 
E. Creation of healthier and better 
working conditions. 
F. Lower labour cost for operation. 
G. Control of type of case. 
H. Easier automation of equipment. 
J. Use of cheap free machining 
steels in place of the more 
expensive alloy carburizing steels. 
Cost of operation with the carbonit- 
riding process is lower than with salt 
cyanide because the average cost for 
the drag out of cyanide per pound of 
work treated is five cents, whereas the 
cost of atmosphere for carbonitriding 
is a fraction of a cent. Furthermore, 
salt baths have a high radiation loss 
whereas the carbonitriding furnaces 
are well insulated and most of the 
heat energy goes into the work being 
treated. Salt baths also have higher 
maintenance costs than furnaces. Con- 
siderably more labour must be used to 
operate cyanide baths because of 
handling the work in and out of the 
salt, stringing the work for heating 
and quenching. In the carbonitriding 
method the work can be random 
loaded into baskets up to 300 to 400 Ib 
and batch quenched without coming 
into contact with the air. The furnace 
is mechanized in that the operator 
does not have to handle the work 
during quench. Furthermore, the 
work comes from a_ carbonitriding 
furnace bright and free from salt, thus 
eliminating a washing problem which 
can become troublesome if parts have 
blind holes. If the carbonitrided work 
is not to be plated, the oil film can be 
left on for corrosion protection and 
the parts can go directly into produc- 
tion. If the parts are to be plated, the 
oil film can be easily washed off and 
the parts can go directly into the 
plating baths. There, again, money is 
saved in handling and also in extra 
cleaning operations, 


Fig. 8. 


AUTOMOBILE 
ENGINEER 


Fig. 7. Efco-Lindberg vertical gas-fired 

radiant tube batch type gas carburizing 

furnace with atmosphere circulating fan in 
the lid 


Another great saving and the elim- 
ination of a very difficult and trouble- 
some problem is that of cyanide 
disposal. All localities in America 
prohibit the dumping of cyanide salts 
or wash water from cyanide into sewers 
and streams. This means that either 
a costly method of neutralizing the 
cyanide waste by a chemical means is 
employed or the cyanide is disposed 
of by an equally costly method of 
burying it in a deep hole. Perhaps the 
greatest saving of all is the elimination 
of the cyanide disposal problem. 

Along with the cyanide disposal 


Single track, pusher type furnace for gas carburizing and carbonitriding 


problem every manufacturer wishes to 
do away with the poisonous cyanide 
and the unhealthy working conditions 
around a cyanide salt bath. There is 
no worse job in a heat treating room 
than to work on a cyanide bath and 
breathe the irritating fumes of sodium 
carbonate and to be splashed with 
cyanide from the quench tank. Labour 
is becoming more difficult to obtain 
and please, and if something were not 
done about cyanide salt baths there 
would be few operators left in America 
to man them. In conjunction with the 
demand, the carbonitriding furnace is 
easy to make automatic in operation. 

Aside from all the above savings and 
advantages, the carbonitriding furnace 
lends itself to better metallurgical 
control. The character of the case can 
be varied to suit the application as 
described above. Cyanide produces a 
steep gradient, and where a grinding 
operation is to be performed the high 
hardness and wear resistance is lost if 
only a few thousandths of an inch are 
removed from the surface. The car- 
bonitriding process produces a gradual 
gradient, with high hardness well 
below the surface, so that a grinding 
operation does not remove the hard- 
ness or wear resistance. Furthermore, 
the elimination of the salt film, which 
acts as an insulation, permits carbonit- 
rided work to be oil quenched and 
eliminates the necessity for the more 
severe water quenching. This elim- 
inatés warping and gives much better 
control over distortion and change in 
dimensions. The elimination of the 
salt also permits batch quenching, 
which has already been described in 
savings on labour for handling work. 
Furthermore, the high hardenability 
produced by adding nitrogen to the 
steel permits the use of a cheap free- 
machining steel instead of a more 
costly alloy steel that is also more 
costly to machine. 

Modern batch type carbonitriding 


furnaces made by Lindberg and 
E.F.C.O. can be made completely 
automatic. All that the operator has 


to do is to place a charge into the 
purging vestibule, which is also the 
quench chamber of the furnace. When 
the door closes, a timer will allow the 
load to be purged free of air in the 
protective atmosphere, The load will 
then be automatically charged into the 
furnace. At the end of the proper 
cycle set by a timer, the load will be 
automatically pushed from the furnace 
chamber on to the elevator for 
quenching. The load quenches auto- 
matically and at the end of the quench 
cycle a signal is flashed as an indica- 
tion to the operator to remove the load 
and charge a new one. In this type 
of furnace there is an upper atmos- 
phere quench chamber for use in 
annealing or slow cooling the charge 
when desired. Thus, the furnace can 
be used for carbonitriding, carburizing, 
annealing or neutral hardening by 
merely adjusting the furnace atmos- 
phere for the process desired. The 
quench system has its own automatic 
cooler and a powerful oil agitator for 
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batch quenching. Heaters can also be 
placed in the oil quench for martem- 
pering between 350 deg F (175 deg C) 
and 450 deg F (230 degC) to reduce 
distortion. This method is being used 
to great advantage in America. A 
special high temperature marquench 
oil is used for the process. Fig. 3 shows 
an Efco-Lindberg carbonitriding fur- 
nace now being very successfully used 
in America and England. 


Design of modern gas carburizing 
and carboni g furnaces 

Practically all the latest gas car- 
burizing and carbonitriding furnaces 
in America are designed for radiant 
tube gas firing. There are several 
reasons why gas is preferred to elec- 
tricity. In the first place, gas is cheaper 
and is available almost everywhere in 
America. Natural gas pipe lines now 
extend to almost every corner in the 
United States and are being installed 
throughout Canada. The use of a gas 
fired radiant tube promotes better 
efficiency than muffle furnaces of either 
the gas or electric type. Large muffles 
are costly and the maintenance is 
greater than that of radiant tubes. To 
date, electric radiant tubes have not 
been too successful, the reason being 
that it is difficult to release the electric 
energy through an alloy surrounding 
tube without burning out the electric 
resistor due to overheating. If the 
watts density is kept very low to over- 
come this problem, the radiant tube 
becomes very large for a small amount 
of input. Therefore, the furnace 
chamber must be made larger and the 
initial cost greatly exceeds that of the 
gas radiant tube. However, Lindberg 
Engineering Company is now doing a 
great deal of research and develop- 
ment work on an economical electric 
radiant tube for localities in Europe 
which do not have gas. 

The latest development in gas 
radiant tubes is the Lindberg vertical 
radiant tube. This tube is a seamless 
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wrought Inconel tube with special 
“dimples” placed in the tubes to cause 
turbulence to obtain mixing of the 
gases and a wiping action on the walls 
of the tube for efficiency. Since the 
tube is made of the best heat resisting 
alloy, long life can be obtained at high 
temperatures of 1750 deg F (955 deg C) 
for carburizing, and the tube can be 
operated intermittently at 1850 deg F 
(1010 deg C) for stainless steels and 
high carbon-high chromium tool steels. 
One of the big problems with gas fired 
radiant tubes of the “U” bend or hair- 
pin horizontal type was that the tubes 
usually burnt out at the bend. Another 
fault was that the bends were welded 
in and the carburizing gases attacked 
the welds and caused leaks. Still 
another disadvantage of the hairpin 
horizontal type was that the tubes and 
bends were of a lower alloy cast 
material. Most castings are porous 
and thus the carburizing gases would 
deposit carbon in the pores and cause 
failure of the tube. Still another 
problem with the horizontal radiant 
tubes was that carbon or soot would 
deposit on top of the tubes and cause 
hot spots which caused excessive 
heating and failure. Another problem 
was that the horizontal tubes were 
bulky and difficult to install, requiring 
the furnace to be shut down and 
cooled. The Lindberg vertical radiant 
tube only weighs 28lb and can be 
installed very easily while the furnace 
is hot by slipping the tube out of a 
packing gland at the bottom of the 
furnace and out of a sand seal on top of 
the furnace. 

Experience in America has proved 
the life of the older designed horizontal 
hairpin type of tube to be approxi- 
mately 8 months at a carburizing tem- 
perature of 1700deg F (925 deg C). 
To date, after three years of operating 
the new Lindberg vertical radiant tube, 
reports show that the average life has 
been increased to 16-20 months at the 
same operating temperature. Some 
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furnaces are operating with the original 
tubes, now over three years old. The 
Lindberg vertical radiant tube is 
perhaps the greatest single furnace 
development for economy in furnace 
history. Of course, along with the tube, 
the proper burners and combustion 
equipment were developed to obtain 
combustion efficiency in relatively short 
tube. Furnaces operating in England 
built by Electric Resistance Furnace 
Company work as efficiently on 
manufactured gas as do Lindberg 
furnaces operating on natural gas in 
America. 

Various types of modern gas car- 
burizing and carbonitriding furnaces 
that employ the Lindberg vertical 
radiant tube are shown in Figs. 4, 5, 
6, 7 and 8. An Efco vertical batch type, 
gas-fired, radiant tube gas carburizing 
furnace is illustrated in Fig. 4. Its 
working dimensions are 2ft 6in 
diameter x 3 ft 6 in deep, and it is used 
for motor car gears and similar parts to 
produce case depths from 0-065 
to 0-085 in. 

An Efco continuous pusher, three 
track type gas carburizing furnace for 
motor car transmission components is 
shown in Figs. 5 and 6. This furnace 
is fired by 100 Efco-Lindberg vertical 
radiant tubes. The output is 5301b 
per hour with a case depth of 0-030— 
0-040 in. Fig. 7 shows a vertical batch 
type gas carburizing furnace with an 
atmosphere circulating fan in the lid. 

A single track, pusher-type furnace 
for gas carburizing and carbonitriding 
is shown in Fig. 8. The work is carried 
through the furnace on a tray and is 
quenched direct from the tray. For 
neutral hardening this furnace can have 
a throughput of 550lb per hour, and 
for flash case carbonitriding (0-003— 
0-005 in), one of 475lb per hour. For 
medium case carburizing (0-030— 
0-040 in) output can be in the order of 
240 lb per hour, and for heavy case 
carburizing (0-050-0-060 in) in the order 
of 1301b per hour. 
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HE 1955 American overhead valve 

V-8 engines for passenger cars have 
compression ratios ranging from 7-5:1] 
to 9:1. Improved breathing is sought 
through the use of larger valves and 
increased valve lift. Chrysler uses a 
single rocker shaft per cylinder head 
in the smaller displacement engines. 
Chevrolet and Pontiac have replaced 
rocker shafts by a pressed steel rocker 
arm pivoted on a spherical bearing. 

Combustion chambers are either 
as-cast or completely machined, Piston 
dome height has been increased in the 
1955 Buick combustion chamber to 
give a compression ratio of 9:1. Com- 
pared with the 1953 version, the 
chamber is more compact. A com- 
pression ratio of 9:1 is also employed 
on the Cadillac. The combustion 
chamber is completely machined, and 
is a wedge-shaped highly turbulent 


type that is finding wide favour. 

On the Chevrolet, the compression 
ratio is 8:1. The as-cast, wedge-shaped 
combustion chamber designed 
for combustion control and smooth 
running. A flat top piston is employed. 

In the 1955 Ford, the so-called 
kidney section has been eliminated 
from the combustion chamber. The 
resultant wedge-type chamber gives 
improved exhaust valve cooling and 
reduced sensitivity to fuel octane 
rating. These compact, as-cast cham- 
bers have large valves placed side-by- 
side and large squish area with a 
consequent improvement in com- 
bustion. 

Oldsmobile as-cast combustion 
chambers give an increased compres- 
sion ratio of 8-5:1. They are compact 
and are designed for the optimum 
utilization of current fuels, The 


Pontiac combustion chamber is wedge- 
shaped. It includes a thin quench area 
0-055 in deep, covering 35 per cent of 
the piston head. This arrangement 
promotes turbulence and shortens 
effective flame travel. The chamber 
shape lends itself to complete machin- 
ing. Two basic types of combustion 
chamber are employed on Packard 
engines; as-cast for the smaller and 
fully-machined for the larger displace- 
ment engines. Both are of compact 
wedge form. 

Both the twin rocker shaft and the 
single rocker shaft design produced by 
Chrysler aim at conservative compres- 
sion ratios to permit knock-free per- 
formance with regular service-station 
fuels. The separate rocker shafts for 
intake and exhaust allow the valves to 
be laterally disposed. M.I.R.A. Abstract 
55/4/13. 
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ENGINE CLEANLINESS 


The Action and Effect of Detergent Motor Oils* 


that property of oils which tends 
to minimize deposits and thereby 
helps keep engines clean. Oils possessing 
this property are known commonly as 
“heavy-duty” oils, a term which is 
unsatisfactory in many ways ‘because of 
the fact that variations in detergent 
effectiveness can be, and are, appre- 
ciable in practice. There are a number 
of different detergents actually being 
used in crankcase oils, and many more 
are theoretically possible. These 
materials are not all equally effective 
when used in the same proportions 
with similar base oils, and the results 
obtained in a given instance depend 
upon the selected base oil, type and 
concentration of detergent used, and 
the type of equipment and service in 
which the finished oil is employed. 
Detergent oils are invaluable in 
promoting useful cleanliness in the vast 
majority of piston engines. The 
operation of internal-combustion 
engine is inherently one that produces 
heat, large quantities of waste gases and 
solid debris, directly from the com- 
bustion process itself and indirectly 
from extraneous contamination: unless 
their tendency to promote deposits or 
collect inside the engine as deposits can 
be controlled effectively, the unit 
suffers a progressive decline in 
operating performance and efficiency. 
In recent years, as the use of deter- 
gent oils in automotive diesel and petrol 
engines has become more widespread, 
there has been an increasing interest in 
how they function and what they may be 
expected to do. During the past fifteen 
years Vacuum Oil Company, Ltd. 
have released information dealing with 
the outstanding benefits to be derived 
from detergent oils, especially when 
used in new or reconditioned engines, 
each memorandum reflecting the 
knowledge available at the time of its 
release. The publications urged 
caution in regard to indiscriminate 
changeover from non-detergent to 
detergent oils. They pointed out the 
advisability of cleaning oil sumps and 
other engine covers, when they were 
known to be exceptionally dirty, before 
introducing the new type of oil, in 
order to assure maximum benefit from 
its use. Long experience with deter- 
gent oils now teaches that the improve- 
ment in automotive engine cleanliness 
is gradual rather than rapid and can be 
attributed to slow attrition rather than 
quick scouring. Enquiries are received 
from time to time as to the mechanism 
of detergency and, in particular, what 
results may be expected in the wav of 
cleaning up dirty engines. This 
memorandum is an attempt to answer 
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communication, 
from the 


Department, Vacuum Oil Company Lid 


such questions. It also includes an 
explanation of how detergent oils assist 
in keeping engines clean. 


Deposit sources 
Engine deposits have numerous 
sources. Briefly, they are as follows : — 


(1) Atmospheric dust and road dirt— 
carried into an engine with the 
combustion and crankcase ventila- 
tion air, to a varying degree depend- 
ing on air-cleaner and breather-pipe 
filter efficiencies and tightness of 
the air passages against inward 
leakage of air. 

(2) Casting sand and mill scale, left 
through incomplete cleaning of 
parts during engine manufacture. 

(3) Metallic “fines” — engine 
break-in and subsequent wear, 
either normal or accelerated. 

(4) Lubricating oil deterioration pro- 
ducts—from oxidation of an 
unstable oil or of a high-quality 
oil left in service too long; or 
from high-temperature “coking,” 
thermal-decomposition process 
which does not require the presence 
of oxygen. 

(5) Fuel combustion by-products—soot, 
unburned and partially burned fuel, 
complex organic acids, lead salts 
(petrol engines) and water. 


(6) Coolant leakage—from gaskets, a 
porous block casting, core plug 
washers, etc. 


Deposit types 

Deposits vary in nature depending 
on their constituents, the temperatures 
at which they are formed, and the 
mechanical activity, if any, at the point 
of deposition. Petrol engine com- 
bustion chamber “carbon,” for 
example, consists of fuel soot, oil and 
fuel “coke,” dust, grit and lead salts, all 
joined by the “coke” into a_ hard, 
adhering mass, especially on piston 
heads. Similar materials constitute 
ring-groove and oil-drain hole deposits 
but they become softer and more pasty 
in the lower piston areas where tem- 
peratures are lower. Combustion by- 
products are generally a constituent of 
these deposits, especially under low- 
temperature operation. They con- 
tribute to the resins that act as binders. 

Varnish and lacquer formers, initially 
existing as oil-soluble materials, are 
converted to thin, adhering, almost 
glass-like coatings on cylinder walls and 
piston skirts, and in bearings, due to 
further chemical change and the 
polishing motion of the affected parts. 
“Hot” sludges of various forms, also 
arising from the oil-soluble combustion 
products, appear on the other parts of 
the engine. “Cold” or mayonnaise- 
like sludges, in which water is always a 
constituent, appear in crankcase, valve 
chambers and other relatively cool 


engine parts. Valve-stem and guide 
deposits range from sludges to 
“carbon” in accordance with the tem- 
perature prevailing at the point of 
appearance. 

Obviously, those deposits which are 
most critical are those that interfere 
with engine operation and performance, 
Freely-moving piston rings, for 
example, are necessary properly to 
confine and utilize compression and 
combustion pressures, and to minimize 
blow-by which reduces power, 
increases oil consumption, and permits 
contamination of the oil with fuel and 
combustion gases. 

Moreover, clear slotted oil-control 
rings favourably affect oil economy and 
combusiion-chamber deposit tenden- 
cies, Valves and valve lifters, especially 
the hydraulic type, must be unimpeded 
in their action by deposits, to ensure 
proper opening, seating and timing. 
Those low-temperature sludges which 
deposit in the inactive engine areas are 
the least troublesome _ generally. 
However, they can form in oil-ways, 
causing reduced flow, and also act as 
an insulating film, thus intensifying 
any local heat-radiation problem. 

So far as engine operation is con- 
cerned, effective detergent action is 
most apparent and beneficial in 
preventing or greatly minimizing 
deposits on such areas as cylinder walls 
and pistons, in piston ring grooves and 
oil-drain openings, bearings, hydraulic 
valve lifter interiors, etc. 


What is detergency ? 

Lubricating oil detergents are 
effective principally because of their 
action on deposit-forming materials «f 
an organic nature—that the 
deterioration products of the lubri- 
cating oil and the various fuel-com- 
bustion products. A detergent does 
not directly affect the non-organic 
contaminants such as metallic “fines,” 
dust, grit and scale. 

The “mechanics” of engine oil 
detergency continues to be a debat- 
able subject in many respects, and is 
hard to explain because of the 
difficulties of comprehending the exact 
scope and sequence of the various 
phenomena involved. However, it is 
believed that a few generally accepted 
principles have been revealed through 
recent work in the Vacuum Oil 
Company, Ltd. laboratories and by 
other investigators. In substance, there 
are apparently two phases of detergent 
activity involved: one a high-temperature 
phase to counteract the deposit-forming 
tendencies resulting from lubricating 
oil deterioration (oxidation), the other a 
low-temperature phase directed at 
minimizing the deposit-forming 
tendencies resulting from the presence 
in the oil of fuel-combustion residues, 
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These latter residues tend to increase 
at low engine temperatures and thus 
intensify the deposit problem. 


High-temperature phase. The chief 
result of lubricating oil deterioration at 
high temperatures is the formation of 
products that deposit from the oil as 
lacquers, in the absence of detergency. 
An effective detergent minimizes such 
lacquer deposits by an interrupting 
action on the extensive chain of 
chemical reactions which produces 
lacquer-formers from new oil, The 
chain consists of several successive 
reactions during which various organic 
compounds are produced, Certain of 
the steps in this chain are critical with 
respect to lacquer formation—if they 
can be altered effectively, lacquer 
deposition will not result, A proper 
detergent can accomplish this by 
participating in reactions resulting in 
the formation of new, non-deposit- 
forming materials. In brief, the organic 
compounds most prone to result in 
lacquer combine with the detergent 
to produce relatively soluble and 
harmless metal-containing compounds 
which are non-lacquering. The most 
attractive heavy-duty detergents are 
those which contain metallic com- 
pounds, 

There is another probable 
mechanism by which metal-containing 
detergents minimize lacquering and 
deposits in the higher engine tem- 
perature zones, such as the piston ring 
belt and skirt areas. This is by loose 
chemical combination, or so-called 
adsorption of the detergent on the 
metal surface, which acts to minimize 
the adhesion of lacquer-forming 
materials to the piston and rings. 


Low-temperature phase. Detergents 
act in the low-temperature phase 
through another mechanism. The 
primary low-temperature deposits are 
principally fuel-induced. Initially, 
they are soluble in the oil when it is 
hot, However, their solubility decreases 
when the parent oil strikes relatively 
cold surfaces, and precipitation and 
deposition occur. These deposits are 
first laid down as soft sludges, and 
remain s0 on inactive areas. They may, 
however, be converted to a lacquer if 
they are subsequently exposed to higher 
temperature and the mechanical 
glazing resulting from the relative 
motion of close-fitting parts, as on the 
piston skirt and cylinder wall. 

A detergent effective in minimizing 
fuel deposits from the causes just 
described does so simply by increasing 
the “solubilizing” effect of the oil— 
and the higher the detergent effect, the 
greater the oil’s capacity for entrain- 
ment and suspension of the fucl- 
induced deposit-formers. The deter- 
gent component of heavy-duty oils 
offers supplementary advantages in 
some instances, Reserve alkalinity, 
which tends to neutralize organic acids 
as well as sulphurous acids, and 
adsorbing ability assist usefully in 
combating corrosion-promoted engine 
wear at low temperatures. 
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Purging 

It is evident from the foregoing that 
an oil with detergent ability prevents 
or retards harmful deposit formations. 
Nothing has been advanced regarding 
ability to clean an engine previously 
fouled while using a non-detergent or 
only nominally detergent oil. This 
statement may be hard to accept, in 
view of what has been written during 
the past fifteen years. Reasonable 
proof that detergent oils prevent or 
retard deposits, rather than remove 
them, is furnished by experiment and 
many years of observation. 

In the Vacuum Oil Company Ltd. 
laboratories, engines have been 
deliberately run under accelerated 
fouling conditions with non-detergent 
oils, causing heavy deposits to be 
formed. These engines, when sub- 
sequently operated on __ effective 
detergent oils without prior deposit 
removal, showed no pronounced or 
sudden removal of deposits. Periodic 
inspection revealed only a_ gradual 
removal of deposits, principally from 
parts subjected to “rubbing” action. 
Widespread field tests have also been 
carried out to confirm this evidence. 
Only one logical explanation is 
possible. The detergent ability of 
heavy-duty oils reduced the rate of new 
deposit formation to a very low level, 
while the “rubbing” slowly wore away 
the existing deposits. The phenomenon 
was not apparent, or only slightly so, 
on the “inactive” engine parts prone to 
sludge accumulations; improvement in 
the condition of pistons, rings, and 
cylinder walls, the areas in relative 
motion, was measurably and sig- 
nificantly greater. 

When detergent oils were first 
introduced, the universal lack of 
knowledge concerning the actual 
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marketers generally to warn against the 


removal of accumulated deposits. It 
was feared that the freed deposits 
would load oil filters, cause large 
increases in running clearances, clog 
oil-pump screens, oil holes and lines, 
thereby leading to engine failure from 
lack of lubrication. It is unfortunate 
thar these fears have persisted, because 
they have proved to be without 
foundation. 

The term “purging,” which in itself 
merely means a cleansing or removal, 
has also been given an undesirable 
and misleading use in discussions 
relating to detergency. Many view 
“purging” in the sense of a cathartic 
action exclusively, by which large 
amounts of deposit are moved in bulk 
in relatively short time from places like 
valve covers, valve chambers, crankcase 
walls or ring grooves, and are trans- 
ported by the oil to other parts of the 
engine, causing the difficulties 
mentioned in the previous paragraph. 

The facts clearly indicate that there are 
no laboratory or satisfactory field data, 
with which we are familar, which 
demonstrate that heavy-duty oils of 
any existing detergency level, up to 
and including Delvac S-200 Series 
(Superior Lubricant Series 2), have a 
cathartic action which can lead to 
lubrication failure or promote high oil 
consumption. Our experience shows 
the reverse to be true. For example, 
some field staff can recall cases 
where early heavy-duty oils were 
charged to engines so loaded with 
deposits that it was necessary to poke 
a stick into the drain hole after 
removing the drain plug before the old 
oil could be drained from the engine. 
No “purging” of such units was ever 
authenticated. This also proved true 
as oils of much greater detergency, 
such as the Series 2 oil, later came into 
use, Ina recent series of confirmatory 
field tests, care was taken to select 
vehicles covering a wide range of 
accumulated mileages and deposit con- 
dition since their last overhaul. In all 
these vehicles the detergent oil was 
charged completely to engines without 
any cleaning and there was no trouble 
due to this cause. In addition, a 
detergent heavy-duty oil was in 
distribution secretly for about a year 
without complaints of any kind being 
received from dealers or consumers. 

Work done on commercial crankcase 
cleaners in the United States also 
furnishes indirect evidence that 
“purging” with heavy-duty oils does 
not occur. It was found that none of 
the many brands of crankcase cleaners 
investigated gave appreciable benefit in 
deposit removal despite the fact that 
these chemical combinations were 
designed to remove the deposits 
quickly and completely. Since those 
products failed to have a rapid cleaning 
effect, it is hard to understand how the 
relatively mild detergents used in 
lubricating oils can accomplish what 
the powerful chemical cleaners were 
unable to do. 
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Door-mounted arm rest 


THs method of fabricating loop-t 

_* arm rests that also serve as door oie 
is claimed to reduce production costs. 
To a hoop-shaped steel rod A, two lengths 
of sponge rubber B are applied and joined 
at their flat faces with adhesive. These 
items are cut from a straight length of 
sponge rubber moulding of semi-elliptical 
section, in the manner indicated at C to 
avoid waste. A nut is screwed on each 
protruding end of rod A to constitute an 
abutment and followed by a wooden flange 
D conforming to the elliptical section of 
the sponge rubber padding. This flange 
is secured in position by a nut and washer. 


No. 717885 


A sleeve of leather or trim fabric, 
produced by stitching together two strips 
of material and reversing to conceal the 
seams, is then drawn over the padding and 
the ends turned over and tacked to the 
flanges D. Alternatively, the two strips 
may be stitched together at one edge only 
and then wrapped around the padding 
and secured by adhesive. In modified 
constructions the padding may consist 
of an upper half of sponge rubber and a 
lower half of extruded rubber or of a single 
sponge-rubber moulding with an axial 
bore. Patent No. 717885, Morris Motors 
Lid. 


Production of parts from self- 
lubricating metals 


T has been found that so-called self- 

lubricating metals, produced by 
sintering metal and graphite powders, do 
not obey the laws relating to thermal 
expansion which apply to normal metals 
and cast alloys at temperatures above 200 
deg C. At temperatures above this value 
the coefficient of expansion is markedly 
increased and after cooling a permanent 
expansion is retained. This permanent 
expansion is greater the higher the tem- 
perature to which the metal had been 
heated and, for example, may amount to 
between 0-25 to 0-40 per cent for a tem- 
perature of 400 deg C. Under such 
conditions fits and clearances will be 
seriously affected. 

Experiment has shown that if the metal 
is once heated and cooled a permanent 
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expansion is produced, but if again heated 


and cooled it returns to the expanded 
dimensions with accuracy sufficient for all 
practical purposes. fter a further 


heating and cooling, a complete return 
is recorded in all cases. It has also been 
discovered that after a second or further 
heating the coefficient of expansion again 
assumes the normal value it had at tem- 
peratures below 200 deg C. 

The claim, therefore, is for a process of 
manufacture for self-lubricating metal 
components for use at temperatures 
exceeding 200 deg C, characterized by 
subjecting the metal at least once, or 
preferably more than once, to heat- 
treatment at or above the operating 
temperature, with subsequent cooling, 
before machining to finished dimensions. 
Patent No. 718719. Aktiengesellschaft fir 
Bergbau-und-Huttenbedarf (Germany). 


Torsionally damped, resilient 
drive for engine timing gear 


O obviate the transmission of non- 

uniform angular velocity and oscilla- 
tion phenomena from the crankshaft of 
an engine to the camshaft, a resilient 
coupling is included in the drive. A 
feature of this invention is that the 
coupling, which may incorporate rubber 
elements, is mounted external to the 
crankcase, while the gear wheel or 
sprocket is within the crankcase. 

The timing element A (a gear wheel is 
shown) is mounted freely on the crank- 
shaft B and is coupled by dogs to a 
member C_ which likewise is freely 
mounted. Member C is appropriately 
formed with a flywheel disc D and serves 
as a torsional vibration damper. A hub 
E, which may be formed as a V-belt 
pulley, is keyed to the end of the crank- 
shaft and transmits the drive to member 
C by means of pins engaged in rubber 
bushes F mounted in holes in the fly- 
wheel disc D. Several modified arrange- 
ments are referred to in the specification. 
Patent No. 719095. Daimler-Benz A.G. 
(Germany). 
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Arrangement of vehicle suspension 


With the object of obtaining good 
stability on curves and a smooth, 
agreeable ride, the role axis A-A on the 
medial longitudinal plane of the vehicle 
is inclined from the horizontal and falls 
from front to rear. The rigid front axle 
B has its swing centre C located well 
above the wheel axes while the oscillatin 
half-axles D at the rear are inclin 
downwardly to give a swing centre E 
below the wheel axes. Good lateral 
stability is ensured by arranging for the 
centre of gravity F of the vehicle to lie 
closely adjacent to the roll axis. 

At least one, but preferably both of the 
axles, yield resiliently from a forward 
bottom position to a rearward top 
position. The movement should be at, 
or approximately at, right-angles to the 
roll-axis as indicated, Patent No. 718999, 
Daimler-Benz A,G. (Germany). 
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Hypoid bevel steering gear 


AN earlier patent, No. 715810, specified 
a system in which steering motion 
was transmitted from a bevel sector box 
to a pair of idling levers actuating a three- 
part track rod. The present invention 
constitutes a modification, giving a 
simpler and more easily accommodated 
layout. 

To the lower end of the main spindle 
A is secured a forked member B, one arm 
C of which is bent upwardly and inwardly 
and the other arm D is bent downwardly. 
Arm C is connected by a short track 
rod to the wheel arm on the steering side 
of the vehicle, while arm D is linked by the 
longer central track rod to the idling 
spindle on the opposite side of the 
vehicle. By the inward bending of arm 
C the length of the short track rod is 
about the same as that of the upper 
wishbone lever of the wheel suspension, 
and by bending upwardly the track rod is 
disposed approximately in the same 
rocking plane as the upper wishbone. ‘The 
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downward bending of arm D permits the 
central track rod to pass below the engine 
or the frame of the vehicle. 

It is claimed that this is the first 
application of a hypoid bevel gearing to 
a steering system. Its use enables a 
relatively larger pinion to be employed in 
a relatively smaller box while retaining 
the same reduction ratio. A_ further 
advantage is that the inclination of the 
steering shaft E can be reduced or, while 
retaining 4 previous inclination, the 
steering box can be located closer to the 
centre of the vehicle. Patent No. 718697. 
Bayerische Motoren Werke AG. 
(Germany). 


Fuel injector spring spindle 


N the usual fuel injector, the needle 

valve and the spring spindle reciprocate 
under the alternate action of hydraulic 
forces and the spring load, and there is 
a maximum useful value for the weight 
of those parts. Should this maximum 
value be exceeded, operational efficiency 
may be seriously affected. Needle bounce 
may occur, resulting in the admission of 
burnt or partially burnt gas into the 
injector nozzle, As such gases are highly 
acidic, they attack the nozzle to an extent 
that may reduce its useful life to a few 
hundred hours. The elasticity of the 
spring spindle also has an influence on 
the efficiency and should be of a minimum 
value in order that the spring pressure 
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is transferred quickly and consistently to 
the needle to ensure a clean cut-off of the 
fuel on closure. 

To obviate these potential disadvan- 
tages, particularly in the case of “long 
reach” injectors, it is proposed to make 
the spindle of a material having a lower 
specific gravity and a lower modulus of 


No. 718762 


elasticity than the mild steel commonly 
used for the purpose. The spindle 
consists of a tube A of an aluminium 
alloy, such as Duralumin, with a flanged 
end plug B of hardened steel, on which 
the spring is seated and a_ second 
hardened steel plug C, which is recessed 
to engage the needle valve. 

It is claimed that inertial and kinetic 
stresses are much reduced as a result of 
lowered weight and the working life of the 
valve is greatly increased, Its resilience 
under compression is approximately 66 
per cent less than that of a solid mild steel 
spindle and consequently the blockage of 
spray holes by carbon deposits is virtually 
eliminated. Patent No. 718762. Injection 
Maintenance Ltd. 


Totally-enclosed vehicle brakes 


T° prevent the ingress of water, mud or 
dust which may deleteriously affect 
the performance and the working life of 
wheel brakes, these components are 
completely enclosed and sealed. The 
wheel hub A is stepped on its periphery 
and the brake drum, in this instance a cast 
drum with a sheet-metal web, is registered 
on the smaller diameter and bolted up to 
the shoulder. A brake plate B, mounted 
in the usual manner on the axle casing 


No, 719168 


flange C, is channelled to clear the mouth 
of the drum and extended to provide a 
circumferential flange D. To this flange 
is bolted, with an interposed packing to 
seal the joint, a dished cover E which 
makes a fluid-tight junction with the 
major diameter of the hub. The sealing 
ring is retained in the cover by means of 
a coned baffle ring F which clears the edge 
of the hub wheel flange. 
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The specification contains no reference 
to heat generated during operation and 
makes no suggestion as to the method by 
which such heat may be dissipated to the 
atmosphere. Patent No. 719168. Bendix 
Aviation Corp. (U.S.A.). 


Non-reflecting windscreen 


N buses or coaches in which the 

driving position is not partitioned from 
the main accommodation space, the usual 
flat windscreen is liable to reflect light 
from lamps or other bright objects to the 
rear, thereby interrupting the view of the 
road ahead. The invention aims to 
obviate, or to greatly reduce, the creation 
of reflected images visible to the driver, 
without involving any reduction of the 
seating capacity in a body of maximum 
permitted length. Accordingly, the wind- 
screen, or a front window, is curved in a 


No, 719119 


vertical direction with the concave surface 
presented rearwardly. The transparent 
panel is mounted in a pan to form a self- 
contained unit adapted to be set in an 
aperture in the front of the vehicle body. 

In the example illustrated, the panel is 
divided horizontally into upper and lower 
a A and B, the upper portion being 

ngedly mounted in known manner. 
They are mounted in correspondingly 
curved glazing frames and slightly over- 
lapped at the junction C, The exact form 
of curvature will depend on _ the 
characteristics of the vehicle and will 
require to be designed to suit specific 
applications. Generally it will be found 
that the chord between the top and 
bottom edges of the upper panel portion 
should not be less than 24 deg to a 
vertical plane depending from the top 
edge. 

It is desirable that the horizontal glaz- 
ing bars at junction C are given a dull 
black finish in order to prevent a line of 
reflected light from being visible to the 
driver. Any type of adjustable staying 
mechanism for the upper panel may be 
used. That shown is the subject of 
another patent, No. 477087. 

The pan D is flanged to conform with 
the front face of the vehicle body and is 
proportioned to accommodate the panel so 
that it does not project beyond the body 
line. Patent No. 719119, Auster Lid. 
and W. W. Small. 
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GIVES YOU 10% EXTRA SERVICE FROM EVERY VEHICLE! 
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The ‘ Syndromic’ system lubricates up to 80 bearings 
(using 2 pumps)—at periods automatically controlled by 
mileage—wihile your vehicles are on the road! In this 
way, hold-ups for lubrication are eliminated and you 
get as much as 10°, more service out of your fleet at no 
extra cost. In fact, ‘ Syndromic’ automatic lubricators 
are more economical. They save 75°, on lubrication, 
reduce wear on bearings, etc., and therefore cut main- 
tenance and replacement costs to a minimum. 

So you can see how * Syndromic’ lubrication soon pays 
for itself ! 

Ask for a Tecalemit technical representative to call and 
discuss the ‘ Syndromic’ system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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CROID 65 
MACHINE FIXING GLUE 


COOPERS 
FELT 


More than 1,000 factories have done away with bolts, 
grouting, damaged floors; made layout changes a matter 

of hours; practically eliminated machine vibration. 

How? By adopting the Croid-Cooper method of machine 
installation where machines are stuck down on a felt 

base with a holding power of 50 Ibs. to the square inch. 


COOPER & CO., (B’HAM) LTD., BRYNMAWR, Breconshire. 
Telephone: Brynmawr 312. 


Cellular 
Hard Chromium 
Plating 


(directly deposited on all metals 
and alloys, except magnesium) 


CYLINDERS 
500% LONGER LIFE 


Get full details without delay from — 
<u> MONOCHROME LTD. _ Studley Rd., Redditch, Worcs. 


Telephone: STUDLEY 121 /2/3/4 
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assure hig 

on coal cutter gear boxes at 

ANDERSON BOYES & CO., LTD., 

MOTHERWELL. 

Over 50 holes ranging from $” to 4g” dia 

are drilled and tapped in these cast 

steel coal cutter gear boxes. Because 

of their wide speed and feed range, 

simplicity of control and high 

penetration rates, ARCHDALE 

high speed radials assure maximum 

output on this and many other 

components in this factory. 

Sizes from 4 ft. to 7 ft. radius for drilling 

up to 3 in. dia.» in steel. ' 
JAMES ARCHDALE & CO., LTD., 
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PLUGS OILING UP! LOSING POWER! 


— THEN READ THIS AUSTIN EXPERT'S ADVICE 


Readers who have any car main- 
tenance problems are invited to 
seek the advice of our technical 
experts. 


’ Devon, which has now 
pod 40,000 miles, has at 
times a tendency to mishre. 
check of the sparking plugs on ~_*4 
occasions shows the points to 
moist with oil. The engine ie 
running so well otherwise that I od 
not feel a major repair 
called for, and would be glad o 
your advice. 


Duafiex oil control rings are sprung to be self-adjusting in 
two ways. Vertically to maintain firm contact with both sides 
of the ring groove—horizontally to maintain an even outward 
pressure on cylinder walls. Thus they maintain a gas-tight 
seal, long after ordinary rings have become loose and sloppy. 
This means that a set of Duaflex rings will defer the need for 
are-bore until such time as a major overhaul becomes necessary 
through bearing wear, burnt-out valves, etc. Remember too, 
that Duaflex rings actually reduce further wear, and they last 


longer themselves, too ! 


The best results will be obtained if, at the same time as fitting 
Wellworthy Pistons with Matched Sets of Welliworthy Rings are also fitted, 


WE REPLY... 


It may be that the use of a slightly hotter sparking -- 
would have the desired result, and i aot 
suggest a set of Chempion NSB 
ill be necessary to 
gl do is cousins the fouling from reaching the com- 
bustion chambers. ins 
Two sources of oil leakage are possible, namely, the 


valve guides and the pistons. 

he former may arise if the valve o , 

inna if he valves and valve guides are badly worn. 

pistons it will be nessonety 

for an inspection to be before action can 7 
he condition of the pistons, 


i f 
and cylinders. The details given suggest some inefficiency oO 


— the Wellworthy Duaflex ring, should have 


control ring, €-8-, 
the desired result. 


Austin Magazine, December, 1954 


WELLWORTHY 


| 
j 


Duaflex Rings, new 


Reduce oil consumption — Increase compression — Defer re-bore 
Please write for literature to: WELLWORTHY, LYMINGTON, HANTS. 


efficient fuseboard planning 


A detachable cover which can be removed in 
one movement, and a simple locking mechan- 
ism, are two of the features of these G.E.C. 
fuseboards. Ample wiring space is provided 
and there are no unsightly external projec- 
tions. In four different sizes, for circuits up 
to 500 volts A.C, and D.C. For semi- 
enclosed (rewireable) fuses or cartridge 
fuse links (H.R.C.) type. Switchgear 
bulletin X2732 will give full details, why 
not send for your copy ? 


20, 30, 60 & 100 AMP. 


FUSEBOARDS 


IN PRESSED STEEL CASES 


THE GENERAL ELECTRIC CO. LTD.. MAGNET ‘HOUSE, KINGSWAY, LONDON, W.C7. 
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“Let us take a look 


good and early’ 


Wa: the job is on the board, before you’re really committed to design details, let 
the Gloucester Foundry man take a look at it. He sees the job through the foundry 
specialist’s eyes. His knowledge of technique both in grey iron and in blackheart 
malleable can lead to substantial savings in cost and time. 

Gloucester Foundry is completely mechanised and has one of the few elevator-type 
electric furnaces in Britain for speedy production of blackheart malleable castings. 
First quantities can be ready for delivery within 72 hours. How’s that for service ? 


the 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER bax 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Led.) 


CASTINGS 


Telephone Gloueester 23041 Telegrams Pulleys Gloucester 
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the more the vibration 


the more the need 


for an Aerotight Stiff Nut 


G.K.N. Aerotight Nuts are one-piece all-metal stiff nuts. 
Unaffected by oil, water, or humid conditions. 


Available in a complete range of sizes in Steel, Stainless Steel, Light Alloy and Brass. 


The first Unified Stiff Nuts to be approved by the M.O.S. to B.S, A125/132 for general Aircraft use. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED G KqN' 


SCREW DIVISION: BOX 24, HEATH STREET, BIRMINGHAM 18 4/2000 
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Weston Oil Seals and ‘O’ Rings protect and enhance the 

performance of almost every kind of mechanical equip- 

ment and under almost every condition throughout the 

world, They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out, 

21 years’ experience is at your disposal, 


CHARLES WESTON & CO. LTD. 
irwell Bank Works © Douglas Green Pendleton Salford 6 
Telephone: Pendleton 2857-8-9; Birmingham: Midland 6952; London: Holborn 0414 
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Please write for full information 


KEMSON 


ENGINEERING CO. LTD., 


ATLAS 


IRONWORKS, BLACKBURN 


PRECISION 


and accuracy 


Were it not for the optical perfection 
of the cameras used in recording 
astronomical phenomena, much of our 
present knowledge of the nature of the 
universe might well be still a mystery. 
In the workshops of Kemson Engineering 
there is no less awareness of the vital 
necessity of accuracy and precision. 
There are none who can excel the ability 

of its craftsmen in the production of 
jigs, tools and fixtures for the aircraft 


and motor industries and the manufacture 
of drop hammer dies 


Capacity available for jig boring 


LANCS. Telephone: BLAckburn 7185 
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ENSURES INCREASED PASSENGER COMFORT 
COMBINED WITH MAXIMUM SILENCE 


Due to the ‘Below Centre’’ Pinion 
eliminating the need for floor tunnelling 


RANGE FOR 11 to 34 LITRE CARS 


THE MOSS GEAR CO LTD CROWN WORKS -TYBURN ‘BIRMINGHAM 24 


‘Phone: ERDington 1661-6 
Grams: Mosgear Birmingham 
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NCEy 


GUIDES 


G: -CLANCEY L™ 


TELEPHOR 


J. P. UDAL 


LIMITED 


COURT ROAD, 
BIRMINGHAM, 12 


Telephone : CALthorpe 3114 


it’s all 
very well but... 


When a pieceworker starts on ‘ifs’ and 


INTERLOCK WORKS, 


‘buts’ about press guards, it is time you 


asked UDAL about the famous ‘ Fastrip’ 


Synchronised Guards for increased 


production and increased safety. The ‘ Fastrip’ 


is worked by compressed air and guard 
and clutch are synchronised to ensure 


split-second timing. Send for details today. 


Manufacturers of 
Fine Cars and Vehicles use 


G, CLANCEY Ltd. 
CAST IRON 


VALVE GUIDES 


“TAPP FACED 


ELLE VALE - 


RADLEY HEATH 6 


HALESOWEN 


9411-2-3 
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HENRY BERRY & CO. LTD. 
1883—1955 


We remind you that we are one of the oldest Hydraulic 
Manufacturing Companies in Britain and we make all the 
most modern equipment for every branch of British Industry. 
All Engineering and Industrial undertakings of repute in 


Britain and beyond the seas are our customers. 


Our standard lines of products include 


HIGH PRESSURE HYDRAULIC PLANT FOR SHIP- 
YARDS AND RAILWAY WORKSHOPS, HYDRAULIC 
PRESSES, PUMPS, ACCUMULATORS, VALVES AND 
INTENSIFIERS, PLATE BENDING ROLLS, PUNCH- 
ING AND SHEARING MACHINES, CONTINUOUS 
FINISHING PRESSES FOR SILKS AND RAYONS, 
VENEER AND PLYWOOD PRESSES, GLUE 
SPREADERS, GLUE MIXERS, COTTON BALING 
PRESSES, DIE SPOTTING PRESSES 


* In addition we design and make special tools both mechanical 


and hydraulic for all industries. 


72 years of progress. 


HENRY BERRY & CO. LTD. 
CROYDON WORKS, LEEDS, 10 


Telephone: 75481-2 Telegrams: ‘‘Rivetter Leeds 10"’ 
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As SELL 
ON -E.C.3. Phone ROYAL 4861, 


Rathbone 
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“Users have reported a reduction of deburring costs from 


4d. to O0.6d. per unit. A company using one large and 


one small Rotofinish machine has saved £10,000 a 


year on labour.” 


Extract from SCOPE magazine for industry. 


7 


SAVING ON 


WY 
Wag 


7) FINISHING COSTS 


£10,000 SAVED IN ONE YEAR 


It could happen to YOU 


“Rotofinish” precision barrelling techniques have been 
developed for deburring, de-scaling, radiusing, honing and 
polishing to very fine limits. 

The equipment and processes are used by many famous 
engineering firms at home and overseas who demand speed, 
precision and economy in their finishing departments. 

So many different components made from almost any 
material can be processed, that it is advisable for a Roto- 
Finish engineer to select the suitable parts for your 
production. Free trial processing follows so that we can 
prove the value of **Rotofinish” to you before you buy. 

Ask for the Roto-Finish engineer to call—it will cost 
you nothing and may save you thousands, 


These are the two machines that saved £16,000 in one year, 


(Dept. A.7.) MARK ROAD: HEMEL HEMPSTEAD HERTS Phone Boxmoor 4600 


MECHANICAL PROCESSES FOR DEBURRING, POLISHING AND HONING 
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ALL PURPOSE 


Ys FOR DRYING, CURING, 
BAKING, SOFTENING, 

TEMPERING, BONDING, PRE-HEATING, 

AGEING, DE-EMBRITTLEMENT, ETC. 


FUNDITOR ovens are supplied with either 
forced air circulation, or as natural convection 
ovens with temperature ranges up to 300°C. 
and 400°C. respectively. 

Rapid and uniform heat distribution combined 
with precise automatic temperature control, are 
basic features of FUNDITOR design. Double- 
skin construction with fibre-glass lagging ensure 
minimum heat loss by conduction through steel 
casing. 

Although our range of standard ovens is very 
wide, we are always pleased to supply ‘specials’ 
to meet requirements, 

Send for illustrated leaflet. 


FUNDITOR LIMITED 


WOODBRIDGE HOUSE, 3, WOODBRIDGE STREET, LONDON, E.C.1 
TELEPHONE ; CLERKENWELL 6155-57. TELEGRAMS ‘FUNDITOR’ CENT, LONDON 


at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM, 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 
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DAVID BROWN 


David Brown gearboxes are backed by over half a century of unrivalled 


experience in gearbox manufacture, and outstanding features include silent 


running, ease of operation, simplicity, sturdiness, low weight to strength 


ratio, compactness and dependability in service. 
There is a gearbox in this range to meet your requirements and David Brown 


engineers will be pleased to offer their recommendations. 
Also available as a standard unit is the 2-speed epicyclic 


auxiliary gearbox, offered as either an overdrive or under- 


drive and suitable for 350 Ib./ft. maximum engine torque. 


Ty Max. Engine 
Torque (Ib/ft) Speeds 
MODEL 430C 430C 90 4 * These units are avail- 
: able with either an 
437 133 4 overdrive or direct top 
gear 
205 5 
250 5 
045 250 5 + Synchromash for all 
$450 300 speeds 
557CM 350 5 


MODEL 557CM 


MODEL 45 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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Quicker paint repairs 


INFRA-RED PAINT 


REPAIR UNITS 


@ all coats applied — 
and dried — in ome day 


@® no blooming 


Standard drying times for small patches 


Primers and stoppers...... 10 minutes 
Cellulose finishes ........ 20 minutes 
Synthetic finishes ........ 30 minutes 


Full details available on request 


The General Electric Co. Led., Magnet House, Kingsway, Vv C.2 


when next you 
require non-ferrous 
castings. Our 
Technical Repre 
senianve in your 
area will be pleased 
to call, if required 


Tel. STOnmecross 2231 (4 lines) 


Let Sandwell 
Quote 


THE SANDWELL CASTING CO.,, Ba 


Sandwell Castings are incorporated in many of Britain’s 
most famous cars and commercial vehicles (including the 
Foden engine, illustrated). In the production of non- 
ferrous Sand Castings, Gravity Die Castings and Pressure 
Die Castings—of high quality and precision, and keenly 
competitive in price—we offer the Motor Industry a 


service second to none. 
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For centuries the hallmark has been the symbol 
of the integrity and the pride of the craftsman 
in the quality of his work and an assurance to 
the user that he has a product upon which he 
can rely. In the same way, the word ‘Morse” 
stamped on each link of every Morse Chain 
symbolises and guarantees the quality of 
material, the precision manufacture and the 
long experience which have made Morse the 
leader in the field of chain engineering. 


Crankshaft & Camshaft This is why famous manufacturers throughout 
sprockets and chain as 
fitted to the Hillman-Minx, the world specify Morse Chains for their 
Morse pitch single, 
duplex and triplex Roller equipment. 
Chains are available for all 
engine manufacturers. 


~ 


timing chains 
A BORG-WARNER PRODUCT 


MORSE CHAIN DIVISION, BORG-WARNER LIMITED, LETCHWORTH. Tel: LETCHWORTH 1833 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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NEW TOOL 
HONING UNIT 


Reduces time spent in sharpening 
scrapers, chisels, etc. 


More economical than flat oilstone. 


Built to machine tool standards, the Unit comprises two circular oilstones 


Safe in use—wheels run at 100 r.p.m. 7” dia. x 14” wide driven by constant speed motor through worm gear. 
Trouble-free running is ensured by the use of high grade materials and 
Suitable either for 400/440v. 3-phase lautomatic lubrication. 


50 cycles or 210/250v. single-phase 


50 cycles. WOODHOUSE € MITCHELL 


(PROPRIETORS THO! W. WARO 
WAKEFIELD ROAD : BRIGHOUSE 


TELEPHONE: BRIGHOUSE 627(3LINES) © TELEGRAMS WOODHOUSE, BRIGHOUSE’ 
we ig. 


The Tool Setter. SAYS... 


CUTTING FLUIDS 


certainly reduce tool changes 
on this complicated set-up. 


Write for Publication SP.173—it gives full information 
about Swift and all the other Fletcher Miller cutting fluids. 


‘Cation 
“rea, On 


Sha, 
Cation’ iss No, 
ang 


FLETCHER MILLER LTD ° ALMA MILLS . HYDE ° CHESHIRE 
Telephone: Hyde 781 (5 lines) Telegrams; Emulsion, Hyde 
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What's 
yours? 


NON-FERROUS CASTING is a specialist field 
in which experience and facilities are all- 
important. When you require non-ferrous cast- 
ings .. . for ordinary or extraordinary purposes 
... . Specify BIRSO; you'll get the finest there 
are. The very best cost no more... and may 
well cost far less in the long run. 


* 
* 
* 
* 
* 
* 


CASTINGS FROM A FEW OUNCES TO 10 TONS... 


in phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze and light alloys. 
Precision-machined bushes and _ bearings. 
Specialists in high-tensile aluminium-bronze 
castings, centrifugal-cast wheel blanks, and 
chill-cast rods and tubes. 


FERROUS 
CASTINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LIMITED 


HANLEY AND LONGPORT, STOKE-ON-TRENT 


Head Office: SWANLEY Phone: Stoke-on-Trent 22184/5/6/7. 


LONGPORT FOUNDRY Phone: Stoke-on-Trent 87W3 


One of Britain’s Largest NON-FERROUS Foundries 
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RELY ON F RY’S 


TO MAINTAIN PACE ON 


PATHFINDER 
PRODUCTION 


Applying solder to 
the roof and rear quarter 
assembly joint, 


FRY’S body sdlders play an important 
part in the production of Riley 
PATHFINDER bodies. For speedy 
operation, and consistently high 
results, Riley rely on FRY’S. 


Tandem Works, Merton Abbey, London, S.W.19 
Telephone: MITcham 4023 
And at MANCHESTER * GLASGOW * BRISTOL * DUBLIN 


=) CAPSIAN LATHE 
5 Maximum Phoduction 


@ INBUILT ELECTRICAL 


EQUIPMENT 


@ 12 SPINDLE SPEEDS-BOTH 
FORWARD & REVERSE 


@ RAISED CENTRES GIVING 
INCREASED SWING 
@ LARGE 


WARF PAN 
@ BED PROTECTED BY 
STAINLESS STEEL COVERS 


Ward Lathes are 
and built tv get the best out 


Please write for particulars of our full range of 
Capstan ¢ Turret Lathes 


1'41N. BAR CAPACITY 
13'4 in. SWING OVER BED 
OAK 


H.W.WARD & CO.LTD:setty oak 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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Equip with KING DICK! 


Incorporated in the King Dick Torque Wrench 
is a ratcheting head which enables 
continuous tightening of bolts and nuts 
without the usual removal and replacement 
—~a distinct advantage and time saver. 
All working parts are made from Chrome 
Vanadium Steel and heat treated, 
ensuring long life. 
Literature is available which provides a 
schedule of recommended torque readings— 
please ask for copies or your local stockist 
will be pleased to give you details. 

R/C 185 


ABINGDON WORKS KINGS AD: TYSELEY: BIRMINGHAM ENGLAND 


KING DICK 


The METALLURGIST 
who must have 
reliable and 
fully tested 
materials... 


and 
the ENGINEER 
who insists on 
accuracy and 
finish— 


CHOOSE... 


KIRK STALL 


Carbon and alloy in all 
standard sections also 
supplied, fully heat 
treated, tO engineering 
specifications 


BRIGHT STEEL BARS 
KIRKSTALL FORGE ENGINEERING LTD LEEDS 5 . Tei 282 


106 


4th Edition of this 


essentially practical 
manual Now Ready 


Diesel Maintenance: A Proctical Guide to 
Servicing the Modem Automotive Diesel Engin 


By T. H. M.1.Mec! 
Edited by Donald H. Smith, rms i. Mech.E. 


This well-known handbook is indispensable to all 
responsible for the maintenance and servicing of diesels 
of the automotive type; injection equipment in particular 
is dealt with in great detail. There is much on various 
aspects of fleet operation while the practical mechanic 
can obtain information from this book that he could 
scarcely acquire in several years of workshop practice. 
8)” « 54” 216 pp. 123 illustrations. 


12s. 6d. net. By post 13s. Od. 


Obtainable from booksellers or direct from: 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST, LONDON, S.E.1 
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the SIMMS fuel injection pump specially designed to meet your need 


The SPE-A series of injection pumps were developed © Latest Simms patent G.P, pneumatic governor 
ensures consistent performance at all speeds with a 


to meet the specific needs of users of small, high- 
steady idling and closely controlled run out, 


speed diesel engines. Experience has shown them to 
e Large diameter stiff camshaft withstands the 


be admirably suitable for such diverse applications 
higher operating pressures of modern conditions. 


as farm tractors, marine and industrial engines, and 
® New method of adjustment simplifies calibration 


road transport of every description. Here are some 
P y and reduces backlash. 


of their exclusive features :— : 
© Pump body is split horizontally into two halves 


® Exclusive Simms pump elements give maximum to facilitate internal accessibility, 


resistance to wear from dirty or badly-filtered fuel. © 3, 4 and 6 cylinder models available, 


Fuel injection, lighting and starting equipment 


SIMMS MOTOR UNITS LIMITED 
OAK LANE, EAST FINCHLEY, LONDON, N.7 


Telephone: FiNchley 2262 (20 lines) 
Telegrams: Simotunit, East Finch, London, N.7 
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In the words of Shakespeare: 


“| knew there was 
but one way 


King Henry Act. Il. Scene Ul, 


Had Mrs. Quickly been referring to the “ POP” Riveting 
system her remark could not have been more appropriate. 
For when it is a question of riveting there is but one way- 
the right way, and the right way is the ‘‘ POP”’ way. This 
highly efficient system enables riveting to be done in one 
operation, by one operator working from one side of the 
material only. 


Let our technicians show you the way to increased produc- 
tion and a saving in man-power. 


“POP” is a registered Trade Mark of the Manufacturers: 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road BIRMINGHAM 22 


RIVETING Telephone : Bichfields 5024 (7 lines) Telegrams : EYELETS, BIRM.NGHAM 
ONE OPERATOR Consultants & Too! Manufacturers : 
OPERATION AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 


You cannot afford to take 
risks in components when 
lives are at stake, 


You can only be certain you 
have taken all precautions 
and tests when you use— 


FEL 


Electro-Magnetic Crack Detectors 


MODEL 


Write for 
Catalogue 


FEL FLEcTRIC Li? 


41, SIDNEY ST., SHEFFIELD, 1 


There’s gold in the sea... In a thousand million pints of 
sea-water there may be as many as 250 pints of gold. Now 


gold, by the pint, is lovely stuff. So why don’t we all get after 
it? Well, you see... it’s just a little bit difficult to extract. 

In hundreds and hundreds of manufacturing processes, 
solvents are used—and wasted. They just float off into the air. 
Now solvents are expensive things, so why don’t we pull 
them back again? Goodness knows... because, with Active 
Carbon, it’s just too easy . . . There’s gold in the air! for the 
man who reads about Active Carbon and Solvent Recovery, 


and telephones SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94. 
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LONDON OFFICE: 2 CAXTON ST,, WESTMINSTER, 8.W.1, TEL: ABBEY 3085 
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Scammell 8-ton chain drive solid tyre 4 wheeler. Built 1928. 
(Hardy Spicer Propeller shaft between gearbox and chain drive axle.) 


Scammell lorries were fitted with Hardy Spicer equipment as long ago as 1927. It is an expression 


of their confidence in Hardy Spicer equipment that Scammell’s continue to use it right up 


Hardy Spicer are justly proud of their record of service to the Motor 


to the present day. 
Trade, and to have been associated with so many great names of the industry for so long. 


tg, 


4288, 


A modern Scammell Constructor 6 x6 Chassis 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


BIRMINGHAM, 6 
AUSTRALIA 


WEEOLE BEARING 


(A Birfield Company), WITTON, 
£.13, VICTORIA, 


HARDY SPICER LIMITED 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, 
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For your production under way 
and for projects still under 


/ 
/ 


QUALITY BOLTS, NUTS and SET SCREWS 


C. LINDLEY & CO. LTD., ENGLEFIELD ROAD, LONDON N.! 
Phone: CLissold 0643 (4 lines) Grams BEAUVOIR, NORDO, LONDON 


discussion, we can be very useful. 
Bring us in at the design stage and 
we can probably suggest improve- 
ments or economies; obviate snags 
before they hold up production. We 
believe in co-operation. Not only does 
it help you—but it helps us to do a 
better job for you. And when it comes 
to capacity even though we are in 
full production, we can probably 
meet your entire programme —and 
we can arrange deliveries to suit 
your requirements, 
Under strict laboratory control at every stage 
of production, our Blackheart Malleable 
Iron Castings are made to such close limit 
accuracy that castings are invariably 
ready for immediate use on customers’ 
machining jigs. This makes an 
immediate saving in material, time 


/ 
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OLDBURY, Nr. BIRMINGHAM. Tel. BROadwel! 1631-2 


erialite 
- PRODUCTS 


INCLUDE 


The first class electrical and 

ensures trouble-free se 

even ander the most arduous conditions. More- 

over, these cables are competitively 80 

= high quality and economy are ved in 


The range of Aerialite ignition 
covers ¢ for plug, and 


, distributor 
Suppress of interference on T/V is 
effective these suppressors are 


ee age for use where car radio is 
performance is unaffected. 


ssors 
fitting. 
most 


16 is one of a wide 
aerials which have been de 
va. 


Please send fer details of the above and other products in che Aerialice Range 


AERIALITE LTD. STALYBRIDGE, CHESHIRE 
LONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW 
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HYDRAULIC 
DYNAMOMETERS... 


AS SUPPLIED TO 
THE FORD MOTOR COMPANY 
AT DAGENHAM 


One of a battery of directly-reversible Froude Hydraulic Dynamometers, 


size D.P.X.R.4, testing their latest diesel engines. 


One engine is on test while another engine at the opposite end is being 


prepared in readiness. 


(The names ‘Heenan’ and ‘Froude’ cre registered trade marks of the Company) 


HEENAN & FROUDE LIMITED © WORCESTER @ ENGLAND 
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7 ELECTRIC INDICATOR 


Large Diagrams 
up to 


No complex 

electric cir- 

cuits, Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready and manipulation 

without special knowledge. Very large diagrams. No 

Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking Diagrams. 


-DOBBIE M°INNES LTD 


ot SOUTH OHIELOS LIVERPOOL LONDON 


Magnetic Adjustable Links 


are invaluable equipment to the Welder, 
providing a simple method of securing 
plates and sheets for welding at any angle. 
In every instance they save time and free 
a pair of hands. 


Used on most occasions in multiples, 
Magnetic Adjustable Links can hold any 
number of sheets in the most compound 
arrangement of angles. Ask your 
“Eclipse” distributor to arrange a demon- 
stration, and see Publication P.M. 143/54. 


Supplies through appointed 
“ Eclipse” Distributors 


BEADED ON THREE SIDES 


Magnetic devices designed CANVAS. THROUGHOUT 


to accelerate production 
HerMETIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST + BIRMINGHAM 
PHONE EDGBASTON 0963/4 Sstablished 1895 GRAMS HERMETIC. 


JAMES NEILL & CO. (SHEFFIELD) LTO., ENGLAND, 
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Photograph by permission of Stone-Chance Limited 


reliable Springs by 


From the high precision springs required 
for the mechanism of a lighthouse to 
the simpler counterpart in a hand torch, 
the right spring for the job is essential SALTER ' 

to ensure perfect performance. When 

your springs are designed and made by Service to Engineers since 1760 
Salter, they are just right—not the 

cheapest obtainable but fit to work L. 
for ever. 


A tradition of quality in craftsmanship and materials is embodied in every Salter 
spring — you can depend on Salter for the right spring for the job. 


ns Ceo. Salter & Co. Lid., West Bromwich 
M-W.997 
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oth rely on Springs 


Photograph by courtesy of 
London Transport Executive. 


Mective gealiv® 
against ™° 


"Tsponvoros Shaft Seals are ideal for shafts 
running at speed. For example a 3}” dia. shaft running 
at 2,000 R.P.M, in temperatures up to 300°F is quite 
normal. As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 

will retain most liquids or 
«vapours at pressures from 
30-in, vacuum to 250 lbs. 
per sq. in., and are un- 
affected by continuous or 
intermittent running, or 
reversing. 


The British Thermostat 
Company are the largest manu- 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals, Write 
for Leaflets NS.5 and NS.33. 


THE BRITISH THERMOSTAT CO. LTD. 
SUNBURY -ON- THAMES, MIDDLESEX 
Telephone: Sunbury-on-Thames 456 


TELEGRAMS: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
TELEX: TEDDCONTSNBRY 


for prints) 


the ‘light-stopping’ lead 


There's never a shadow of doubt 
about the firm impression 


made by your Ferroprint pencil. Black, 
uniform lines always—distinctly better 


for clear photo-print reproduction of fine detai!. 
And that applies to every Ferroprint, from 
6H. to 2B. Specially made for you— 

so ask for it by name: Ferroprint. 


Ferroprint solves your pencil problems. 


Long-lasting point. 

Consistency of degree. 
Smooth, extra-tough lead. 
Light-stopping properties. 


Why did it win? 
It will be long discussed among the enthusiasts, and some wag 
is ultimately bound to say “Because it held together.” For 
over 80 years Richards Bolts and Nuts have been holding 
things together in the transport, engineering and construc- 
tional fields. Specialities include “Staffordshire Knot” 
Carriage Bolts and Nuts, black and bright work and the 
famous “Hi-strain” brand for the really big stresses. 


Enquiries 
CHARLES RICHARDS & SONS LTD., Darlaston, South Staffs. 
Phone: Darlaston 140 (10 lines) P.B.X. Wires: “ Richards, Dariaston."’ 
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One of the wide range 
of EITEL presses 


TWO-COLUMN DEEP 
DRAWING PRESS 


SOLE AGENTS 


Operating buttons conveniently 


placed to suit operator. 


Machine can be operated: 
(a) Single-handed 
(b) Two-handed 
(c) Automatically 


Machine has extremely strong 
and precise guide of the press 
slideways which are equipped 
with automatic centralized 
lubrication. 


Our fully qualified Tech- 
nical Representatives are 
at your disposal to advise 
on any press problems. 
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= LIGHT SERIES 

These joints are designed 
specially for the aircraft 
industry and are of light 
alley (Spec. anodised. 
Trunnion pins in hardened 
and ground steel, cadmium 
plated, They withstand 
some tension and compres- 
sion loads and are available 
in a wide range of sizes. 


Well suited to high 
speed drives these joints 
can be used where tension 
COmpretsion ‘loads 
occur and often eliminate 
the neod for telescoping 
sleeves. They are made 
from 45-50 cons al! tee! 
Board specificacion, 
With Nardened stee! trun- 
nion blocks. 


AIR MINISTRY GAUGE TEST HOUSE’ AUTHORITY fo755/2) 


THE MOLLART ENGINEERING CO LTD 


KINGSTON BY-PASS SURBITON SURREY ENGLAND © 


PHONE: ELMBRIDGE 0033-7 GRAMS? ON 


116 


AUTOMOBILE ENGINEER, July 1955 


MEMO 
& FA y to 
Standen’ 
customers «ations 
(he. from SCREWS to 
50 easy to stock through 
M. W. WALKER & STAFF LTD 
patent univers 1 ENGINEERS MERCHANTS — 
| BE x HC USE, MINORIES, LONDON, EC3 
for high speed dependability iddle fast Branch. Bahrain Persian Gulf 
Mor. to the 
AMAL LTD - HOLDFORD ROAD WITTON BIRMINGHAM 6 


In every industry or trade, electrical equipment is 
the key to modern production methods. There are 
probably more production-boosting and money- 
saving devices than you know of. Your Electricity 
Board can help you and give you sound advice. 

They can also make available to you, on free loan, 
several films on the uses of electricity in Industry — 
produced by the Electrical Development Association. 

E.D.A. are publishing a series of books on 
“ Electricity and Productivity”. Four titles are 
available at the moment; they deal with Higher 
Production, Lighting, Materials Handling, and 
Resistance Heating. The books are 8/6 each (9/- 
post free) and the Electricity Boards (or E.D.A, 
themselves) can supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 


Having a hand in 
Productivity 


Individual Drive 


Individual drive means power exactly 
where it is wanted. The motor is built into the 
tool and direct coupled to the driven shaft. 
Efficiency is higher, floor space is saved, belts 
are done away with. The machine is a self- 
contained unit and the drive is direct, There are 
no gears, no belts—so maintenance is low. 
Individual drive means that the motor is tailored 
to the tool—control is simplified and there is no 
waste of power. The tool does the work at the 
highest speed and the lowest cost; lowest in 
maintenance, lowest in rejects, lowest in power 
consumption, Putting the power where it is 
wanted is— 

only one of the aids to 

higher productivity that 


Electricity can bring you. 


The British Electrical Development Association, 2 Savoy Hill, London, W.C.2 
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REG. TRADE MARK 


CUTTING 


Patents Mes. 


Cut their own 
machine screw thread 


FOR GREATER STRENGTH & FASTER ASSEMBLY 


FOR METAL 


TYPE 1 


(All standard threads) 


FOR DIE CASTING 


TYPE 23 


(All standard threads) 


FOR PLASTICS 
& SHEET METAL 


TYPE 25 


(Special coarse pitch thread) 


A.I.D. APPROVED 


BARBER & COLMAN LTD 
MARSLAND RD - BROOKLANDS - MANCHESTER 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: “‘BARCOL" SALE 


Factors’ and Dealers’ enquiries to » Wm. Clark (Spare Parts) Led., 
438 Harrow Road, London, W.9. 


$.8.2 
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MANY ENGINEERS ALWAYS SPECIFY 


Mechanical properties :— 


@ ULTIMATE TENSILE 
STRENGTH 33/35 Tons per 
square inch. 


@ YIELD STRENGTH 20/22 
Tons per square inch. 


@ ELONGATION 6% to 8%. 
@ BEND 9°. 
@ BRINELL VALUE 175. 


Write for details 


HALE. HALE timires pont 


EQUIPMENT 


for Garage and 
Workshop 


A.C, and D.C. Motors 
Starters and control gear 


THE 
BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 
Member of the AE! group of companies 
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Before it reaches you, Bury Felt goes 
through a tough testing period in the 


Bury Felt Laboratory to make sure 


it will measure up to precise standards 


of behaviour under particular stress. 


This ensures that Bury Industrial Felts 


Py 
r 
Ty G by will work with lasting efficiency on 
Ry 


whatever job they have to do. 


These adaptable materials can be r y] 
die-cut, chiselled, punched, machined & TEs 


and even ground. Test Bury Felts for 


yourself in filters, seals, washers, 


gaskets, buffing rollers, shock 


absorbing mountings, cushionings 


—or in any of the hundreds of other 


different ways they can be used. 


Send your enquiries to: 


BURY FELT MANUFACTURING CO. LTD. 
P.O. BOX No. 14 - HUBCAR MILLS - BURY « LANCS. Phone: BURY 2262 (6 lines) 


or to the London Office: 
3 SNOW HILL, E.C.I Telephone CENtral 4448 
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CLEAR THE 
for SPRAY PAINTING 


VOU NEED THIS VALUABIE 


describing the latest spray booth designs 


To obtain the superfine finish on your products 
80 necessary to-day, efficient fume extraction from 
your finishing room is essential—as well as the 
maintenanve of clean, hygienic atmospheric con- 
ditions. This new DeVilbiss‘Aerograph booklet 
will go a very long way in helping you solve this 
pressing problem. The booklet contains details 
of the complete range of DeVilbiss‘Aerograph 
Spray Booths and Exhaust Equipment for every 
kind of product from leatherware to locomotives. 
Write for a copy now—you will be pleased to see 
how comprehensive it is. 


DEVILBISS 


The SYMBOL @y- SERVICE 


THE AEROGRAPH COMPANY LIMITED 
Dept. 6AD, (Sales Division) 47 Holborn Viaduct London, E.C.1 CiTy 4361 (5 lines) 
Bronches Birmingham Bristol * Glasgow Manchester 
Factory at Lower Sydenham, $.E.26. 
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SINTERED 
FRICTION 
MATERIALS 


Unsurpassed for 
* Smoothness of operation 
* Frictional stability 
* Long operational life 


Enquiries to 


SMALL & PARKES LTD 


HENDHAM VALE WORKS, MANCHESTER 9 
COLlyhurst 2511 


LONDON OFFICE : 76 VICTORIA ST., SW! ViCtoria 1845/6 
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ood down... 


... this handsome Lagonda drop-head coupé is 


definitely built for all-weather motoring. Up or David Brown Lagonda Drop-head coup: 


down, the hood is one of the outstanding features 
of this car— because it is in Everflex leathercloth, “Kverflexr” Leathercloth produced by 
Bernard Wardle ( Kverflex) Ltd, 


made with Geon PVC. Through summer sun and 

winter rain .. this tough yet elegant material will 

neither crack nor flake .. and will remain com- 4) ™~ 
pletely waterproof, even after years of use. Only 1D} in 
an occasional wipe with a damp cloth is needed 


to keep it always in immaculate showroom 
condition. 


Geon PVC materials are polyvinyl chloride plastica, 


Please write for descriptive Booklet No. 116 free on request. 


BRITISH GEON LIMITED 


Sales & Technical Service : 
DEVONSHIRE HOUSE PICCADILLY LONDON Wi 


‘Geon’ is a Regd. Trade Mark ; 
Telephone ; Mayfair 8867 
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giving him the 
cold shoulder! 


Round about the time that Napoleon was meeting his 
Waterloo, English girls were doing their best to look 
like statues. They draped themselves in ‘off the 
shoulder’ high-waisted Grecian garments, which they 
damped, so that the material would cling to their 
figures. Men copied them by damping their panta- 
loons before putting them on and then drying them 
shin-tight. 


The fashion at Ekco is to keep apace with the times 
in everything plastic. Designing, tooling and moul- 
ding—we do it all —‘under one roof’. Whatever 
your problems in plastics, however large or com- 
plex, we have the know-how and experience to 
offer you the perfect solution. Get in touch with us 
at Southend! 


E. K. COLE LTD. (Plastics Division), SOUTHEND-ON-SEA, ESSEX. 
Members of the British Plastics Federation 


DRIVE: 
= al 
The Most Positive 
Worm Drive 
he slots are pierced rig 
through the band, thus. 
affording the worm or 
serew an absolutely certain 


‘grip-under al) conditions, 
2046 


OMIG 


Industrial Stethoscope 


FAULT FINDER 


Anentirely new acoustical instrument for 
fault location, using—for the first time— 
the double principle of SELECTION and 
DETECTION. **AIRSONIC” tunesin to 
trouble—tunes out unwanted frequen- 
cies. Saves costly dismantling. Goes 
straight to the seat of trouble. Can 
forestall mechanical breakdown, 
by revealing incipient fractures 
or metal fatigue. 
Non-Electric — No Diaphragm 


AIRSONIC has no internal frequency of ita own, 
Acoustically neutral, it responds equally to all 


frequencies from 20 to 7000 o/s (the entire sound 
range and beyond). It is self-con and 
independent of outside power. 


THE MURCHIE TRADING 
CO.LTD.,11 KINGS ROAD, 
SLOANE 80., LONDON,S.W.3 
Tel. SLOane 9160 


under voltage. Gas and fluid leakages. By 
locating faults before become serious, 
insures against plant b time, 
trouble and expense. 
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To speed production? Look for easy UNBRAKO SCREWS COST LESS THAN TROUBLE 


thread start, the hex socket for speedy, 
sure drive. 
For staying power? Unbrako closer 


tolerances mean a better fit, and their 

tremendous toughness allows the screws 

to be pulled up tighter, to stay put 

longer without locking. Unbrako vibra- a 
tion tests prove this. 


For dependability? The reputation of 

the best equipped specialist screw organ- 

isation in Europe stands behind every 

single Unbrako production, so they’ve 

got to be good. They are obtainable yHNBRAKO SOCKET SCREW CO., LTD., COVENTRY 
all over the world. 
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for 


SCR 


GEORGE COHEN 


Sons COMPANY LEMITEOD 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


BROADWAY CHAMBERS, LONDON, W.6 


"Phone ; Riverside 4141 ° "Grams ; Coborn, Telex London 


And at 600 Commercial Rd., E.14 * Bidder St., Canning Town, E.16 


Bath Belfast Birmingham Hebburn-on-Tyne Leeds 
Luton Manchester Sheffield Swansea 


THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


These jig bushes and liners are manufactured in yp opy with 

Biss 1953, che recommended sizes for the plate holes 

with British Standard for B limits (8.5.5. 
) 


Established 30 years 


LAWRENCE Bros. MILLWARD 


WICKERSLEY 
OTHERHAM. 


Telephone : STOKE-on-TRENT 48107. 
SM/YC 2164 


bearings 


Set course for YCOL—you can be sure of an 
*“ Accurate bearing "made from high tin content chill 
cast bronze or for specially arduous duties, centrifugally cast bronze. 


May we have your enquiries for... . plain and 


flanged bushes, liners, worm wheel rims, sleeves, 


slip rings, ete., either proof machined or completely 


finished machined to fine limits. 


WHYTE & COLLINS LTD. 
Kelvin Works, Fenton, Stoke-on-Trent 


Telegrams : ALLOYS STOKE-on-TRENT. 
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\ mould 


your future plans 


Quality production of an established com- 
ponent, or the design and development of 
something quite novel—our plant and 
laboratories are fully organised to do 
either. Ultra-modern machines ensure 
accurate and well-finished products. Our 
technical staff will be delighted to discuss 
any requirements for mouldings or 
extrusions in rubber and plastics. 


ANOTHER 


PRODUCT 


RUBBER IMPROVEMENT LIMITED 
RILEX WORKS, WELLINGBOROUGH, NORTHANTS 
Telephone Wellingborough 2218 


From 


Silver Ghost to 


SILVER CLOUD 
ROLLS ROYCE LTD 
have fitted 
MARSTON RADIATOR 
MATRICES 


MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON & LEEDS 


Silver Ghost 


(A subsidiary company of 


imperial Chemical Industries Ltd.) Sil ral} | 
liver ouc 


MAR, 150 


AUTOMOBILE ENGINEER, July 1955 


a oo 
SOP 
i 
Ps 
| 
j 
125 


| A COMPLETE SERVICE 
IN PRESSWORK AND 
WELDED ASSEMBLIES 


GIRDEX 


A complete, efficient service is offered in pressed 
parts and assemblies embodying presswork with 
welding and machining. The same careful attention 
is given to both batch and quantity production. It 
will pay you to consult Girdex. 


GIRDEX ENGINEERING COMPANY LTD. 


Weston Lane, Tyseley, Birmingham 11, 
Telephone : ACOcks Green 2205 Telegrams ;: GIRDEXPRES 
GP14 


in standard sizes or to 


Our catalogue will help 
you select @ type and 
y size of chuck most suit- 
ba: able to your own needs. 
7 
Write for your copy today. 


wiring and cable clips... 


to snap into sheet meta! as supplied 
to leading Automobile Manufacturers. 
One class of many Fastening devices 
manufactured by * Dot’. 


CARR FASTENER CO. LTD. 


Stapleford, Nottingham Telephone Sondiecre 3085 
Londen: 47 Weburn Place, Museum 1433 


Blackriding Electrical Works, Werneth, Oldham 
"Phone: MAIn 1651 
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LEAF SPRINGS 


for Cars and Commercials 


Berry’s are making more and more—and 
better and better—Laminated Springs at 
their new Works in West Bromwich. 

This is the logical result of the installation 
of the latest methods backed by over a 
century’s practical experience. 


Specialists in Motor Vehicle Suspension. 


Established 1847 
ous on companies OW BE RaY 


RICHARD BERRY & SON - BIRMINGHAM ROAD - WEST BROMWICH 
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) AND CENTRED PER HOUR 


130 SHAFTS FACE 


Facing }° off each end and drilling 
i centres in 2}" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 
to centres or recentring 


er, Standard 


Faces 3° diameter 
Vices diameter. 
capacity O°  andied 6: 


We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines, Multiple 
Drilling Heads and Machines, Tapping 
Machines, Gear Tooth Rounding 
Machines, Special Machine Tools for 
High Production 


HERE’S THE 


Keliability 


INDUSTRY DEMANDS 


Industry has been looking 
for just such an engine as 


this—an engine chat takes ~ 
up very little space and 
uses fuel sparingly, yet 
gives power in plenty for 


the job on hand and keeps 


going year after year 
with the minimum of 
maintenance. A depend- 
able, versatile, 
hard working, 
economical 
engine 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements 
Extrusions are our business —not just a department 


FOR 
COMPRESSORS 

ROAD ROLLERS 
RAIL SHUNTERS 
STATIONARY 
ENGINES 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 
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Support for the bosses 


(As applied to Pistons where failure 
from fatigue must be eliminated) 


Under working condition some deflec- 
tion of the gudgeon pin occurs with 
resultant bending loads applied to the 
piston bosses. Whilst in certain designs 
the nature of these loads might be 
sufficient to cause fatigue failure, 
Specialloid designers now incorporate 
wherever possible, solid rectangular 
supports, the lower portions of which 
form the gudgeon pin bosses. The load 
is taken direct from the crown to the 
gudgeon pin, thus reducing ring belt 
deformation above the gudgeon pin 
housings. This is an important factor 
where ring sticking problems have 
been experienced. 


The use of Specialloid pistons may 
also be argued as advantageous to 
Bosses anxious to reduce running costs! 


— it pays to specify 


Spe 


PISTONS 
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SPECIALLOID LTD., BLACK BULL STREET, LEEDS, 10. Tel: LEEDS 31471/7 


PERMACEL 
BRINGS YOU 


NEW 
DOUBLE 
DUTY 


maskifig 
tape 


For masking every job before spraying 
and for protecting it during transit there 
is a Permacel Masking Tape. These 
Permacel Crepe Paper and Cloth 
Masking Tapes are better equipped to 
do such very important jobs because of a new, more durable 
adhesive that enables them to stick better—instantly and firmly 
to any surface, rough or smooth. Moreover, Permacel tapes 
are skin-flexible to enable them to give complete protection on 
the most awkward contours. They are also unaffected by the 
chemicals and solvents normally used in paints and dopes and 
therefore do not crimp up at the edges or let paint seep through 
onto areas that should be protected. 

A big additional advantage of Permacel Masking tapes—they 
are ‘double-bonded’. This exclusive Johnson & Johnson 
process permanently bonds the adhesive to the backing material. 
When the tape is stripped off it comes away cleanly and easily 
leaving no sticky residue. 

Altogether there are more than 400 uses for Permacel self- 
adhesive tapes, all of which are described in the recently issued 
Permacel booklet. You will probably like to try some of these 
profitable time-saving methods in your company. You wili 
also find all the information you require regarding tapes in here 
as well. Send for a free copy of this interesting Permacel Book- 
let to-day to Dept.A.E£., Industrial Division. 


PERMACEL 


TRADE MARK 


SELF-ADHESIVE TAPES 


(GT. BRITAIN) LTD., SLOUGH, BUCKS, 
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TINNED & LEADCOATED SHEETS 
CONSISTENT IN QUALITY 


Considerable advances in our coating technique have recently been 
made, This background is from an actual photograph of a “London” 
Brand Leadcoated sheet and gives some impression of its even surface 


and brilliant spanglie. 
STOCKED BY 
LEADING MERCHANTS 


SHIMWELL & LTP 


Manufacturers since 1875 


WELLINGTON ROAD LEYTON LONDON, E.10 
Tel.: L&Ytonstone 2281/2 


Se’ 


Universal fitting 
for Hand operation of 


DUAL CONTROL 
FOR BRAKES 

ON YOUR TRAILER 
Foot only, Hand only or BOTH 
Ask 


FEENY & JOHNSON LTD. 


WEMBLEY - MIDDLESEX 


HORSTMANN PLUSLITE 


Brilliant illumination PLUS a large rec- 
tangular magnifier (x2 or X3) giving clear NI TRI E 
vision with both eyes. 6 
This lamp is a very necessary aid in your 
machine shop or inspection department. It \ 
magnifies and gives some protection to the eyes \ 


from flying metal. E L 
x 2 MAG. x 3 MAG. 

MODEL P/201 (15” reach) ... £7.0.0 £7.10.0 T 

MODEL DP/241 (27” reach, max) £9.0.0 £9.10.0 


j 
‘ 


and | 
Megnifies 


21 British Compression Ignition Oil Engines at 
the 1954 Commercial Motor Show had Crank- 


Write for leaflet No. 22 from the manufacturers : shafts in Nitrided Nitralloy Steel. Verb. sap. 
HADRILL & HORSTMANN LIMITED 
FARNCOMBE HILL, GODALMING, SURREY NITRALLOY LTD., ATLAS WORKS, SHEFFIELD, 4 
Telephone : 26646 Sheffield. Telegrams : Nitralloy, Sheffield. 
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Wost OF BRITISH 


PASSENGER CARRYING VEHICLES 
FIT 


Write today for illustrated Brochure Publication No. 226/1. 
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THE STANDARD 
OF QUALITY 


DURABLE 
ACCURATE 
RELIABLE 
WORKMANSHIP 
IN 

NOTABLE 


Alloy Tool Steels 
Magnets » Hacksaws 
Alloy Stee! Castings 


LEDO 


The strictest metal- 
lurgical control of 
every process with 
exhaustive research 
and careful technical 
analysis have made 
Darwins steels and 
steel products 
renowned through- 
out the world. 


Steels for the Aircraft 
Automobile and 
Engineering Industries 


Agricultural & Tool Steel 
Sheets 


Black Rolled and Brig he Drawn 
Carbon and Alloy Freel Bars, 
Forgings and Sheets 


THE DARWI \ § GROUP 


064 


Mes Special Steel Wire \ 
Ss. “a Rods 0 LTD. 
: 
NEWTON & BENNETT LTO 
Tol Shep vA tush 344) Gems” Mew her Balu, Londen 
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IMVAS Automatic Die Sinker 


for HORIZONTAL - 


VERTICAL - 


MIRROR 
CIRCULAR - 
SEGMENT copYiNn 


Illustration shows machine fitted with 
vertical attachment—copying using 
the two rotary tables, 


Arranged with two 
angle plates for MODEL FKO8c 
simultaneous 
Pak production of two Two MILLING 
components SPINDLES 
CAPACITY 
Table, ry. Tables Tie. dia 
Longitudinal Table Traverse 
Transverse movement of slide 15 
Vertical travel of spindle head 
Spindle Speeds (8) 4 70 to 800 or 335 Suserne 
Feeds (8) 
Longitudinal Tabie Feed (per min.) in. co Bfin. 
Spindie Vercical Feed (per min.) ake in. to Sin 
Nec weight approx 94 tons 


Our Showrooms 
HAMPTON ROAD WEST: HANWORTH FELTHAM MIDDLESEX 


Phone FELTHAM 4266 Cables & Grams SHIPMENTS, FELTHAM 


Weathershields’ 3-way Lift 
( 
Two SS HINGED ROOF-VENTILATOR 
| 
| = Specified by Britain’s leading 
important NN Coachbuilders 
i Easily ad bl 3 i 
publications | each” supplied complete 
ii | | any size opening to recom- 
va ladle in mn 
/ Aor Ri mpreh = in in a range 
work containing a mine indexes form id fy 
on on oil seal- af or the Full technical data on request. 
"Phone: 
MID; 5876 
PIONEER SEALS PLEASE Weathershields 
PIONEER OILSEALING MOULDING "Grom: 
Factory ond Head Office’ Cottontree Works, Colne, Lancs Tel: Wycoller 411/2 Quir'l, Brom” BISHOP STREET, BIRMINGHAM, 5. 


Development and Production of Industrial and 
Trade Moulding by Injection and Compression 
techniques. Specialists in P.V.C. mouldings, 
and work incorporating metal inserts for the 
Aircraft, Electrical and Electronic Industries. 


BRITISH PLASTICS DEVELOPMENTS (ta. 


2 
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) Press Tools & Stretcher Dies 


Photo Courtesy 
Willenhall Motor 
Radiator Co., Ltd. 


AT A FRACTION OF THE COST using 


LOW COST- SPEED- HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A’ is only a fraction 
of those made of steel or cast iron, the more intricate the 
tool the greater is the saving. Use of KIRKSITE ‘A’ also 
means that dies can be produced in a few days eliminating 
long waiting periods for tools. A complete and speedy 
service for the production of both patterns and dies is 
operated. KIRKSITE ‘A’ data gladly sent on request, 
Also the Hoyt Buyers’ Guide, listing all the Hoyt products 
and services. 


Kirksite ‘A’ and Plastics: 


Kirksite is specially suitable 

for metal moulds for Polyester 

resins, having a very long life 

under operating conditions with 
Polyesters, whether plain or 
reinforced. 


PRODUCTION RUNS 
OBTAINED FROM 


KIRKSITE 


PRESS TOOLS 


200,000 Petro! tank pressings in 20 gauge steel from one 
KIRKSITE punch. 
60,000 Aircraft jettison tanks in 16 gauge steel. 
20,000 Delivery van sides in 20 gauge steel. 


20,000 Runs in aluminium alloy sheet without any appre- 
ciable wear on tools. 


50,000 Special plastic helmets on one set of KIRKSITE 


tools. 


25,000 Special rubber parts from a KIRKSITE mould. 


All the above tools were still serviceable. 


METAL CO. 
OF GT. BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, 5&.W.15. 
Telephone: VANdyke 6061. 


PLAIN BEARINGS ANTI-FPRICTION METALS 
BRONZES & LEAD BRONZES *° FUSIBLE ALLOYS, ETC, 
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ORK has already 
started on the enlargement of the Connaught 
Rooms and it is hoped that by 1st September, 
1956, this major addition to these unique 
premises will have been built. 


Basically, it will be run on the existing lines 


and, of course, will be devoted to the objects of 


Connaught Rooms for Banquets, Wedding 
Receptions, Cocktail Parties, Private Parties or 
Meetings. 

The new building, which will adjoin the 
present one, will when completed consist of the 
Princes Suite — entirely self-contained and 
accommodating up to 400 (at lunch time only 
it will form an addition to the present Restaurant) 
— and four other suites, two of which will 
accommodate 250, while the smaller pair will 
each accommodate 100—all keeping patrons 
to their exclusive selves. 

This new extension will be well worth waiting 
for by all those to whom the name Connaught 


Rooms is synonymous with banqueting. 


CONNAUGHT 


are 


ROOMS 


Banqueting Rooms 


TELEPHONE HOLBORN 7511 
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CLASSIFIED ADVERTISEMENTS 


RATE 44. md word, minimum 4/-. Each 
paragraph charged separately. Box number 
5 words—plus 1/-. Advertisements for the 
August, 1955, issue should be to hand not 
later than first post July 26th. No 
responsibility accepted for errors. 


BALL BEARINGS 
BALL and Roller Bearings All types and 
sizes 


Largest stocks; lowest prices. Same 
day despatch. Claude Rye Bearings, 895-921, 
Fulham Road, London, $w Renown 6174 
(Ext. 24) (4964 


CAPACITY AVAILABLE 

CAPACTI Y available for Internal and External 

/ Grinding 
ANOR Engineering Co. A.LD. and A.R.B. 
Approved. 794 Mansfield Road, Noein 

4 

IGHT Alloy Castings. Gravitv. Sand, Pressure 
4 Strict Metallurgical and Radiological Control, 
ww ient production, Keen prices Class 1 A.LD., 
A.R.B.—-Slough Metals Lid., Oxford 
Slough. Bucks (Slough 23231) 14844 


4 HOURS per week capacity immediately 
e available until end October, General 


Fingineering. Machining, Profiling, Welding and 
Assembly.-Cheshire Engineering Co. Ltd., York 
town Works, Camberley, Surrey 2330 Mr 
A. J. Davis, Works Manager {5041 


MACHINERY FOR SALE 
ve High Duty Forging Machine by National 
Mcehy Co., U.S.A 
Upset Forging Machine 
Defries, Germany 
Upset Forging Machine by Ajax Manuf. 
Co., U.S.A 
2 RIN dia. Hot Saw by Clifton & Baird 


by Schiess- 


30" dia, Hot Saw by Clifton & Baird. 


| OWLAND l6in. Hydraulic Abrasive Wheel 


Cutting-off Machine, Type 
ESSRS. Mitchell, Shackleton & Co. Ltd.,, 
Vulcan Works, Green Lane, Patricroft, 
Manchester (5039 
PATENTS 


THE proprietor of British Patent No, 586,166, 
Back Siphonage Prevention, Anti- 
Back-Flow and Vacuum Valve and 
Method of Operation,’ offers same for licence or 
otherwise to ensure practical working in Great 


Britain. Enquiries to Singer, Stern Carlberg, 
14 E. Jackson Bivd., Chicago 4, Illinois, U.S 
{5028 


HE proprietor of British Patent No. 577425, 
entitled “Improvements in Spring Suspension 
for Vehicles,’ offers same for or other- 
wise to ensure its practical working in Great 
Britain. Enquiries to Singer, Stern Carlberg, 
Chrysler Building, New York 17 ‘ USA 

[5035 


HE proprietor of British Patent No. 719486, 

being a brake for private and commercial 
vehicies, entitled “Concentric Cam,’’ offers same 
for licence or outright sale, to ensure the practical 
working of same in Great Britain inquire, 
Re-lined Brake Drums Ltd., 76 Stoke Newington 
High Street, N.16 {5037 


PRODUCTION MANAGER 


Applications are invited for appoint- 
ment as Production Manager to a large 
Engineering Company in the London 
area. The Company is concerned with 
the manufacture of chentent plant and 
compressing plant. 

Applicants should have a sound 
knowledge of ferreous and non-ferreous 
fabrication, and should be experienced 
in all aspects of Works administration. 
The post offers excellent salary and 
opportunities, together with all the 
advantages of an appointment with an 
international organisation. 

The Company has ideal welfare con- 
ditions including a pension fund, 
Should the successful applicant be 
resident outside the North London 
area, assistance may be given in pro- 
viding housing accommodation : removal 
expenses will be paid. 

Applications giving full details of age, 
qualifications, experience and present 
salary to Box No, 4509. 


SITUATIONS VACANT 


[HE Rootes Group Truck Plant, in the process 
of an extensive expansion programme, invites 
applications from all grades of Draughtsmen to 
join their design team on a wide variety of chassis 
and bod work Excellent working conditions 
wit! r tractive salary scale, together with 
Welfare Staff Pension Scheme facilities 
DLEASE apply in writing to the Secretarial 
Department, Commer Cars Limited, Luton 
[5036 
A MAJOR Oil Company has a vacancy in its 
Head Office in London for a Staff Engineer. 
Applicants should be Corporate Members of the 
Institu Mechanical Engineers or possess a 
Univer Degree or Higher National Certificate 
in Mechanical Engineering and have had Experi- 
menta r Development Department experience 
in the industry. Experience in the repair 
and maintenance of road vehicles is also desirable 
Upper ag imit is 40 years. Duties cover the 
field of automotive and aviation fuels, lubricants 
and allied products—+specialized training will be 
given pleasant personality and interest in 


technical sales activities are essential, Excellent 
commencing salary with Pension and Assurance 
benefit Applications, to include brief details of 
education, training, experience and salary earned, 


to Box 4876, c/o Automobile Engineer, quoting 
Ref. (S038 
Hu Rootes Group Truck Plant, in the process 
ol an extensive expansion programme, invites 
applications from all grades of Dreughtemen to 
join their ign tearn on a wide variety of chassis 
and body work Excellent working conditions 
with an attractive salary scale, together with 
Welfare and Staff Pension Scheme facilities 
Plea apt in writing to the Secretarial Depart- 
ment, Commer Cars Limited, Luton 5016 
here? We have 


W HERI do we go from 
plenty of revolutionary ideas, but it's up to 


you to make them practicable If you are an 
Automobile Design Project Engineer who wants 
to savour the carrot of an attractive starting 
salary, Ford Motor Company Limited, of Dagen 


looking into the future and 
want Design Project Engineers, with minimum 
standard and a sound knowledge of 
vehicle who are determined to play an active 
part in getting new design developments really 


ham, Essex, are 


moving ihe posts are permanent and your future 
is secure with a good pension. Reply to Salaried 
Personne! Department quoting reference VPE/2 


(5018 


PRECISION 
PARTS 


Made to customer’s specification in any 
quantity 

For precision parts from the bar in any 
metal, particularly those which are not 
produced by the cold head or roll threaded 
process consult the specialist machinists. 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 


Telephone: Broadwell 1115 (4 lines) and 1757 


jee! 


UTOMOBILE required by 
Manchester firm Engineers and 
Claims Assessors. Should have practical and 
technical training to a minimum standard of 
Higher National Certificate. Re ply, iving full 
articulars, to Box 4133, c Artomotil 
ingineer. 
NORTH-WEST England. Leading firm requires 
Senior Designer. Knowledge of hydraulics 
and of modern earth-moving equipment essential. 
~ plicants, who must be of a high standard of 
ucation, are requested to state their age and to 
pe fullest details of career and qualifications, 
which will be treated in strict confidence. The 
post carries a substantial salary and good pros 
cts. Applications to Box 4868, c/o Retesnabille 
ingineer. [5040 


MOTOR Industry Research Association 
RESEARCH Engineer. 


PPLICATIONS are invited for the post of 
Research Engineer to assist in work on 
hydraulic torque converters and allied subjects. 
Candidates must have a good honours degree or 
equivalent, and some experience in _ fluid 
mechanics is desirable but not essential. Salary 
according to qualifications and experience. Super- 
annuation Ah, F.S.S.U. Apply, in writing, to 
Motor Industry Research 
Nuneaton, Warwickshire. {504 


Director, 
Lindley, Nr 


JUEL- INJECTION Engineer required for 
Kampala, Uganda. Must be thoroughly 
experienced with Simms, C.A.V., Bosch and 
American fuel-injection systems Salary £960 
per annum, four-year contract, passage both ways 
paid. Excellent local and overseas leave. Provi- 
dent fund facilities. Modern flat rovided. 
Assisted passage facilities for wife. Reply in first 
instance to Personnel Manager, Simms Motor 
Units Ltd., Oak Lane, East Finchley, N.2. (5043 


AN Engineer is required for the design and 
development of centrifugal oil filters in 
Glasgow. Some industrial experience is desirable, 
and applicants should have a degree or H.N.C. 


in mechanical engineering. Age about 22-30. 
Starting salary, accoiding to experience and 
ability, up to £850. Write Glacier Metal Co. 


Ltd., c/o 411 Hillington Road, Glasgow, S.W.2, 
from where further details may be obtained. 


SITUATIONS WANTED 
SENIOR Production Engineer, M.1I.Mech.E., 
7 special knowledge of Mass Production and 


Works Management, seeks situation at board 
level. Box 4869, c/o Automobile Engineer. [5045 
28, Cambridge Graduate, with 


E NGINEER, 
-4 several years’ experience commercial vehicle 
industry, seeks responsible position with manu- 
facturer of heavy commercial vehicles. Box 4962, 
c/o Automobile Engineer. (5046 


(CAMBRIDGE Graduate and qualified engineer, 

early 30s, H.N.C echanical Engineering, 
Degree Economics, 15 years’ experience various 
aspects automobile industry, but mainly experi- 
mental design material and production control, 
seeks scope for systematic imaginative mind; 
cqpenay to learn more of production tech- 
nology welcomed. Box 4963, c/o Automobile 
Engineer. {5047 


WIRE 
THREAD INSERTS 


Yy Yj 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.: COMBE DOWN 2355/6 


ANDEARTON SPRINGS LTD - 
Phene: Bingley 2226 & 2351 


Graeme: ‘Cirelips 


CIRCLIPS 


Bingley 


Write for DATA SHEETS to Dept. A.1 
BINGLEY 
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THOROUGH INSPECTION 


PRECISION GROUND LANDS, ETC 


a FINEST HIGH SPEED STEEL 


THE INTERNATIONAL TWIST DRILL COMPANY LIMITED + INTAL WORKS SHEFFIELD 3 


Obtoinable from your Stoc 16, Aldergate &., Glasgow Stocks: 50. Wellington C2 


SWISS JEWELLED LEVER 
COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road j Y 
MEK-ELEK Engineering Ltd 


Whatever use you have for a Timer” 
use PRESTONS STOP-WATCH 


EXTRUSIONS BY MARLEY ff, 
Buyers requiring rigid and flexible tubes 


; Send for our Price List, . 
and sections in thermoplastic materials Visors pe THE NEW 
should ask for a quotation from industry 


R ON MASKING TAPE 
Dept. 131, Lenham, Maidstone, Kent. EST Ss LTD. mn Serre 
Tel 


BOLTON (EST. A GOROON & GOTCH LTO. SELLOTAPE DIVISION 
phone: Harrietsham 381, ( 869) LANCS 19-40 FARRINGDON ST. LONDON. EC 4 


IMPROVED 
MARLEY EXTRUSIONS LTD. | 


WE HAVE THE LARGEST FLEET OF 


Fork-lift Trucks for hire 


IN THE COUNTRY ... and we are the 


largest manufacturers of wood pallets, too! 


W. C. YOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, S.W.8. TELEPHONE: MACAULAY 2233 (6 LIMES) 
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To help your design 
d x D department: The Lewis 

Spring Co. offer a 40- 
page booklet on spring 


=) design, full hnical 
) = Ma dot pore 


QUITE A SIMPLE 
MATTER, GENTLEMEN 


And after a session with heads wrapped 
in wet towels, our design department 
will emerge triumphantly with the spring 

calculated to do the job better than any a C5 


other. It’s as well to call us in at the 
design stage, you know. More 
than thirty years facing up to this 
sort of thing has taught us most 

of the answers. 


LEAVE TQ 


OF REDDITCH 
INGS, SPRING CLIPS 
SWORK, WIRE FORMS 
VOLUTE SPRINGS 


THE LEWIS SPRING CO., LTD. 


RESILIENT WORKS, REDDITCH. ‘Phone : REDDITCH 720/1/2. 
London Office : 321, High Holborn, W.C.1. ‘Phone: Holborn 7479 & 7470. 
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Vauxhall with 
MAZAK die cast grille 


Components of Character . . . 


First impressions are lasting and the appearance of the grille, the foremost feature of the 


car, may make or mar a sale, 


The balanced proportions, well-moulded contours and powerful, satisfying lines of a well- 


designed die cast grille have an immediate — and lasting — appeal. 


For fine finish and permanence the die casting should be in MAZAK. 


PL? 


WIA ay 


FOR DIE CASTINGS OF CHARACTER 


SMELTING 


UE MEMBER OF THE CONSOLIOATIO ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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AUTOMOBILE 
ENGINEER 


the worrying for you 


Our job doesn’t stop once we have delivered 
castings ... sold and forgotten... that’s 
NOT our way of working! We are here to 
give customers the service they expect, a 
service that continues as long as our advice 
is needed, 

Expert technicians follow up the delivery 
of your castings. They are at your disposal 


to answer any problems you may have 


regarding machining, location, modifica- 
tions and anything else peculiar to your own 
we do 


special requirements .. . in short 


the worrying for you! Another feature of 


the Birmal service is our Research and 
Development organisation, You can obtain 
technical help in the development of cast 
components and unbiassed assistance in the 


selection of therightalloy and casting process. 


x: Birmal supply aluminium and magnesium castings in the sand, 


ravity die and pressure die process, and zinc pressure die castings. 
& y 


JULY, 1955 


you get more than a casting from 


BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 


BIRMID WORKS - SMETHWICK 40. STAFFORDSHIRE 
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